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lhe Outlook 


Air Costs More Than Water 


N past years air enthusiasts have often grumbled, 

when the Estimates time of year came round (usually 

and appropriately in the season of Lent), that the 
Navy was given far more public money than was 
allotted to the air. This year there can be no such 
complaint ; the Air Estimates for the first time in history 
exceed the Navy Estimates. The Lords of the Ad- 
miralty make only a comparatively modest demand for 
less than a hundred and forty-nine and a half millions, 
whereas the hitherto starved Air Ministry hungrily claims 
a net expenditure of rather more than two hundred and 
eight and a half millions. As an old jingle says, “‘ two 
hungry meals make the third one a glutton.”’ 

In reckoning the difference between gross and net 
expenditure, we disregard the so-called appropriation-in- 
aid from loan, because that loan will have to be repaid 
some time or other and is a real charge against the 
country, though the paying back will fall on future 
generations. Appropriations-in-aid from other Govern- 
ment departments and from India and the Colonies are, 
on the other hand, real reliefs to Air Estimates. It is 
from the net estimates thus calculated that we know 
what air defence and civil aviation is actually costing 
the British taxpayer. Under the new arrangement, the 
Flect Air Arm, for example, is no longer counted as part 
of air defence ; what the Admiralty pays towards the Air 
Estimates is only for the services which the R.A.F. still 
has to render in training, maintenance, accommodation, 
as well as for certain aircraft. The future equipment 
of the F.A.A. is to be borne on Navy votes. 

This excess of expenditure on the air over that on 
the Navy is surprising at first sight, but is natural when 
one considers the very backward state into which the 
R.A.F. has been allowed to fall in everything except 


the excellence of its small personnel. The Air Force 
had to be expended enormously as part of the defence 
of the country and the Empire, and at the same time 
it had to be re-equipped with aircraft of totally novel 
designs. The aircraft industry had been allowed to 
languish in the days of economy, and the needs of ex- 
pansion could only be met by the building of great new 
factories at Government expense. That form of expendi- 
ture will not be a recurring charge, nor will the con- 
struction of new stations for the R.A.F. go on for ever. 
In the future we may look for some relief ; at the present 
moment we must be, and are, thankful for everything 
which helps to avert from us the danger of war. Ii we 
are strong enough, none will dare to attack us. 

In the past some people have cried out for peace at 
any price. We are seeking peace at a price of five 
hundred and eighty million pounds. If it can be bought 
for that sum, it will be counted cheap. 


The Business End 


HERE was a time when the publication of the 
Air Estimates in February or March afforded a 
very good opportunity for gauging how busy or 
otherwise (usually otherwise) the aircraft industry was 
going to be during the coming financial year. Subhead 
C of Vote 3 contained the amounts it was intended to 
spend on complete aircraft, complete engines, aircraft 
spares and engine spares. Knowing the number of firms 
likely to participate in these orders, one could get a 
pretty fair idea of the general effect on the industry. 
The 1939 Air Estimates do not encourage prophetic 
utterances. They state baldly that the gross estimate for 
‘“‘Technical and Warlike Stores’’ is £124,443,.000, 
of which {93.640,000 is expected to be spent on aircraft. 
engines and balloons. The figure includes the cost of 
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aircraft and engines manufactured by the shadow fac- 
tories. But the aircraft industry has grown to such an 
extent, what with the shadow factories, sub-contracting 
firms and so forth, that to assess the implications con- 
veyed by the figure of 93-odd millions is an impossibility. 
For that sum we ought to get quite a few aeroplanes, 
engines and balloons. 

Apropos the last named, it is of interest to recall that 
ten years ago the Air Estimates contained a modest item 
of £27,000 for balloons and hangars! In those days, too, 
we had provision for airship development. The 1939 
Air Estimates, so far as we have been able to discover, 
contain nowhere the word “‘airship,’’ let alone any pro- 
vision for allocating money. But stay! Just as we had 
written that, we did come across the word in connection 
with the Karachi airship base, upon which it is pro- 
posed to spend the magnificent sum of £455, of which 
£405 is for a “‘ locally entered clerk,’’ whatever he may 
be, and {50 represents a contribution to the Govern- 
ment of India for the part-time services of the officer-in- 
charge. So who shall say we are spending nothing on 
airships ? 

But, seriously, one does wonder if the Powers that Be 
are wise in making no provision whatever for airships. 
It is at least conceivable that they might be useful as 
listening posts over the narrow seas. Their vulnerability 
is, of course, obvious, but now that the American Presi- 
dent has fallen on the democratic side of the fence, we 
might be able to get a small supply of helium for use in 
such mobile listening posts. 


Works, Buildings, Land 


HERE have been times when the ribald-minded 

have waxed witty about the Works, Buildings 

and Land side of the Air Ministry and R.A.F., 

but Vote 4 of the Air Estimates shows that just now they 

are having the time of their lives. Excluding appropria- 

uons-in-aid from other Government departments and the 

proceeds from sales of land, etc., the works people are 

going to spend forty-eight and a quarter millions in the 
coming financial year. 

It is obvious to any motorist that new aerodromes and 
stations are coming into being all over the country, and 
even those who do not motor must realise that when one 
expands the Air Force one must provide places for air- 
men to live and do their business. In addition to that, 
very many unsatisfactory old buildings are now being 
replaced. A good deal of that work ought to have been 
done years ago, but in Good King Economy’s Golden 
Days any old Army hut was thought good enough for the 
accommodation of Air Force officers and men. Now that 
money is flowing freely, the opportunity is being seized 
to replace and repair in all directions, and the taxpayer 
is in no mood to object. 

It would be impossible to recount here all the new 
stations which are being made and all the old ones 
which are being enlarged and improved. Nearly twenty- 
eight millions are to go on new works, additions and 
alterations. One point, however, stands out as of unique 
interest: the work being undertaken in Malaya for 
the Far East Command. One is apt to think of that 
Command as just Singapore with a station at Seletar. 
The Air Estimates disclose that four new stations are 
being constructed in Malaya at an average cost of half 
a million apiece, while Seletar is being extended at a 
cost of nearly one and a half millions, plus married 
quarters and other buildings. For the future we shall 
have to become familiar with the names of Kluang, 
Sembawang, Sungei Patani and Tengah. The Far East 
Command is certainly developing. 
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Behind the Front Line 


ESERVE and Auxiliary Forces are grouped 
together in Vote 7 of the Air Estimates, and this 
prompted the headline, ‘‘ Behind the Front Line.”’ 

On second thoughts, however, one should apologise to 
the Auxiliary Air Force for this, because their squadrons 
are in actual fact very much front-line units. Most of 
them are included in the Fighter Command, and in the 
event of war they would be among the first to engage 
the enemy. It is really only when it comes to expens: 
that they are to be reckoned in the second line. 

The expenditure on these two classes of our ait 
strength in the coming year is estimated at rather over 
four and three-quarter millions. That is considerably 
more than double what was spent on them last year, but 
still it means that they are very cheap. The A.A.F. 
with its own reserve is only to cost the country £815,250, 
of which the best part of half a million goes on the pay 
of the regular staff which instructs the Auxiliaries and 
carries on the work during mid-weeks. For this paltry 
sum the country gets nineteen highly efficient aeroplane 
squadrons and ten balloon squadrons—that is to say, it 
gets the personnel for them; the aircraft are paid for 
under another Vote. Next year there will be a total of 
forty-seven balloon squadrons, so some slight increase 
is to be expected. 

The men of the regular reserve cost somewhat over 
half a million, and those of the Volunteer Reserve some- 
what under the same sum, though the training of these 
two bodies eats up {£2,895,000. The Observer Corps, 
on which the whole of our air defence scheme primarily 
rests, only costs the taxpayer £16,400, nearly all of 
which consists of the pay of the commanding and organ- 
ising staffs. The out-of-pocket payments to members 
are only estimated at two thousand pounds. 


Not Forgetting Research 

NE welcome feature of the 1939 Air Estimates is 

the increasing amount to be spent on research and 

development: {5,024,000 as against {3,178,000 
last year. Of this amount {3,418,000 is being spent 
under Vote 3, and in his memorandum Sir Kingsley 
Wood explains that the increase which that figure repre- 
sents (approximately {900,000) ‘‘is due mainly to an 
extended programme for the development of armament 
and new designs of engines to meet the latest operational 
requirements.”’ 

Of the research establishments Farnborough, as 
hitherto, runs away with the lion’s share, a cool half- 
million or so. Martlesham will cést us, under this par- 
ticular vote, under £13,000, which seems little enough 
in view of the work being done there. Felixstowe 1s 
even more modest in its claims, with just over £9,000. 
These figures, it should be pointed out, are for salaries 
and wages of staff. 

Incidentally, the Air Estimates disclose a new estab- 
lishment which has not, so far as we remember, figured in 
them before: the Balloon Development Establishment. 
Reference to the Air Force List reveals its identity as 
our old friend Cardington under a new name. 

Bearing in mind the amount of wind tunnel and other 
aeronautical research done at the National Physical 
Laboratory, it is slightly surprising to find that the cost 
is only £57,000. Even more surprising is the extent to 
which payments are made to different War Office estab- 
lishments and departments. Altogether the War (fiice 
collects, in one way or another, something like {212,000 
for various work done for the Air Ministry. 


—— 





DIARY OF FORTHCOMING EVENTS—Page 253. 
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The Growing Fleet Air Arm 


HAT the Royal Navy is distinctly airminded is 
‘sy borne out by the facts set forth in the Naval Esti- 

mates. Vote 4 in those Estimates, which 
previously accounted for the grant-in-aid to the Air 
Estimates in payment for the Fleet Air Arm has, how- 
ever, disappeared, and for the future the personnel and 
material of the F.A.A. will be absorbed into the other 
votes in the Estimates. Some explanations are, there- 
fore, desirable. The total cost of the Air Arm in the 
1939 Estimates is to be about eleven and three-quarter 
millions, which is nearly double what was spent on it 
last year. Of this, some three and a half millions are 
to be spent on new aircraft. Vote 8 shows over six and 
a half million pounds to be spent on aircraft, but that 
sum includes much besides new machines. 

The most striking outward and visible sign of the 
Navy’s airmindedness is the new title of Fifth Sea Lord 
for the member of the Board of Admiralty who is re- 
svonsible for naval air matters. Another piece of evi- 
dence is the fact that six aircraft carriers, not including 
the Ark Royal, are either building or projected. The 
completion of that programme will put Britain ahead of 
any other power in that class of ship. 

As the First Lord remarks, it is difficult to take over 
the control of the F.A.A. from the Air Ministry and 
at the same time to expand that Arm. The progress 
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made is more than fair, and the Fifth Sea Lord has 
now got about fifty-seven per ceni. of the personnel 
which he needs. His chief difficulty concerns the main- 
tenance men, the fitters, riggers, etc., because in respect 
of them the Air Arm had to start from zero. All the main- 
tenance work was previously done by R.A.F. aircraft- 
men. Some of them have transferred to the Navy, but 
quite naturally the Royal Air Force cannot spare many 
of them at a time when it is itseif expanding. The same 
argument applies to the transfer of artificers from the 
general list of the Navy. These men with due training 
would make excellent aircraftmen, or rather air artificers, 
and some of them have been allowed to transfer to the 
Air Arm. But the Navy, as apart irem the Air Arm, 
is itself also expanding, and the First Lord in his state- 
ment remarks that “‘ difficulties are Leing encountered in 
providing a sufficient number of engine-room artificers, 
electrical artificers and ordnance artificers for the next 
two or three years. It is hoped to overcome these diffi- 
culties with the sympathetic co-operation of industry. 
But again, the industry of the country has no surplus 
of skilled mechanics who would be suitable for the 
artificer branches of the Navy and the Fleet Air Arm. 
A fairly long period of training of men in R.A.F. schools 
seems to be indicated before the needs of the F.A.A. will 
be fully met. In the meantime the R.A.F. will continue 
to lend the skilled personnel necessary to keep the air- 
craft on the carriers and catapult ship. in flying order. 





“ Flight photograph 


GEODETICS ON THE GRAND SCALE : Fit. Lt. J. Summers, chief test pilot to the Vickers-Armstrong group, shows off some 
of the finer points of the Wellington long-range bomber near Weybridge. Wellingtons are coming through at a highly credit- 
able rate and are taking up the brightly burning torch of geodesy from the Wellesley. The engines are Bzistol Pegasus. 
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"Bristol Fashion”: Il. 





RISE of 


AST week Flight told the story of Bristol aircraft develop- 
ment from the days of the “‘ Box Kite’’ of 1910-11 up 
to the modern Blenheim. No less famous than Bristol 
aeroplanes are Bristol engines, and if their history is 

rather shorter it is none the less instructive. 

At Fishponds, Bristol, the motor manufacturing firm of Brazil 

Straker and Co. was engaged during the Great War on the pro- 
duction of aero engines of Rolls-Royce and Renault design. At 
the invitation of the Air Ministry, in 1917, they built an air- 
cooled radial unit which had its fourteen cylinders arranged in 
two rows and delivered 300 h.p. This was named the Mercury 
and was the subject of an order for 200 engines placed by the 
Government, though the Armistice intervened before the pro- 
duction stage was reached. In 1919 the engine was tested ina 
Bristol Scout with encouraging results, a record time for a climb 
to 20,oooft. remaining unbeaten for three years. 

Then, in 1918, the nine-cylinder 450 h.p. Jupiter engine was 

completed. With a bore of 5}in., a stroke of 7}in., and a 
: . , capacity of 1,520 cu. in., this model was the forerunner of the 
The first Bristol Jupiter, showing the three car- Bristol Jupiter of later years. It had three carburetters, each 
buretters. This was the first air-cooled unit to f which served three cylinders in proper rotati tl oh the 
pass the Air Ministry’s type test. of which served t iree cylin . s proper rota 10n | 1rough the 
medium of a spiral deflector. Actually, the Jupiter was not 
tested until 1919, when a 
third type, the three-cylin- 
der 100 h.p. Lucifer, also 
appeared. The Lucifer had 
the same bore as the Jupi- 
ter, but the stroke was 
reduced to 6}in. 
The carburation and in- 
duction system of the early 
Jupiter engines was a 
special feature. The fact 
that the three carburetters 
each served three cylinders 
by means of a three-start 
spiral deflector, embodied 
in the induction chamber at 
the rear of the crankcase, 


contributed largely to the 


The Cherub flat twin powered many of the h 
of the 


most successful ultra-light aircraft of its day. smooth running 


Suited particularly to training machines, 
the 3-cylinder Lucifer was originally 
rated at 118 h.p. 


The five-cylinder 200 h.p. Titan (circa An early Bristol dynamometer with a contemporary Jupiter on test. Modern 
1927). Bristol test methods are described in a special article on pages 244a—244/. 
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RADIAL 


Twenty Years of Achievement in Air- 


cooled-engine Design : Some Notable 
Bristol Types and Features Reviewed 


Jupiter. Excellent distribution and mixture were thus 
obtained and a complete cutting out of the engine in the 
event of one cylinder failing was avoided. 

At this time Mr. A. H. R. Fedden, the technical direc- 
tor of Brazil Straker (now reorganised and renamed the 
Cosmos Engineering Company) actually had designs on 
paper for a 1,000 h.p. eighteen-cylinder two-row radial 
engine, which was to have been named the Hercules. 

In the full realisation of the advantages to be derived 
from the closest co-operation between the aircraft and 
engine designers, the Bristol company decided that the 
time was ripe for starting an engine department. The 
opportunity came when, in 1920, the Cosmos Company 
went into liquidation. Here was a technical staff of con- 
siderable skill and experience, assets which would 
have been lost if the staff were disbanded. With that 
foresight which had always characterised the Bristol board 
of directors, it was decided to acquire the entire rights of 
the Cosmos firm, together with all designs. Mr. Fedden 
became the chief engineer of the thus newly established 
Bristol Aero Engine Department. Some thirty-five mem- 
bers of the original Cosmos staff were also engaged, being 
housed in one of the large hangars on the Bristol Com- 
pany’s aerodrome at Filton. 


The First Bristol Jupiter 

Within twelve months the first Bristol Jupiter engine 
was produced, designated the Jupiter Series II, and it 
was the first air-cooled engine to pass the Air Ministry 
type test. The carly Bristol Jupiters were conservatively 
rated general-purpose types; by 1922 the Jupiter III had 
passed the 50-hours type test and was rated at 4oo h.p. 

During this period a characteristic Bristol feature was 
introduced. It was well known that with overhead poppet- 
valve air-cooled cylinders the difference in valve clearances 
when the cylinders became hot was sufficiently serious to 
affect power output, The Bristol engineers overcame this 
difficulty by introducing an ingenious link mechanism 
whereby, as the cylinder expanded, the rocker arm pivot 
was brought inwards by the same amount, the distance 
between rocker and valve stem thus remaining constant 
whatever the temperature of the cylinder. This feature 
has been retained in all Bristol poppet-valve engines ever 
since. 

A specific production order by the Air Ministry was 
placed in 1923 for the 436 h.p. Jupiter IV engine, a unit 
that was extensively employed abroad and which estab- 
lished an extremely high reputation. The first Jupiter- 
powered machines to be used were a Bristol two-seater 
fighter, the Gloster Nighthawk and the Fairey Flycatcher, 
demonstrated at the R.A.F. Display at Hendon in 1923. 

While the development of engines of greater and ever 
greater output went on, there was obviously also a demand 
for engines of comparatively low power, particularly for 
trainer types of aircraft. In view of the strenuous con- 
ditions in which such an engine would have to work, it 
was desirable that it should be robust and simple to main- 


From top to bottom are the Neptune ; the first Bristol 
Mercury ; the supercharged direct-drive Jupiter VII ; and 
the first geared Jupiter VIII. The Series VII engine was 
Popular for fighters, while the geared version was installed 
extensively in general purpose machines and bombers 











tain. The Bristol Company met this requirement by the 
118 h.p. Lucifer, which was type-tested in 1922; and in 
1925 a 100-hours type test was completed by the 140 h.p. 
Luciier IV. 

The smallest Bristol dero engine ever built was the two- 
cylinder horizontally opposed 33 h.p. Cherub, developed in 
1922-23 from the Bristol flat-twin stationary unit. The 
Cherub, which had a capacity of 1.095 litres, passed its 
type test in 1924 and won six out of seven prizes (including 
every first award) in the Light Aeroplane Trials at Lympne 
in September of that year. The next year saw the Cherub 
again aid in carrying off eight prizes in a similar competi- 
tion at Lympne, including one for the greatest altitude 
(11,900ft.) and the first five places in the handicap races. 
An improved version, giving 36 h.p. and known as the 
Cherub III, appeared in 1925, and after completing its 
100-hour type test was put into production for a large 
variety of light aircraft. Both direct-drive and geared 
versions were made. A few Cherubs are still in existence 
—in Australia, we believe—and the Beardmore Wee Bee 
monoplane is still airworthy. 

The year 1923 saw the introduction by the Bristol Com 
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Forged cylinder heads characterised the ‘‘F’’ Series of 
Jupiters which were introduced in 1929. On the left is a 
typical geared ‘‘F ’’-type Jupiter and above is a close-up 
of the first forged cylinder head. 


pany in the Jupiter VI of the two-piece crankshaft and one- 
piece master rod, giving more robust construction and 
larger bearing surfaces. By this time the Jupiter was 
giving 485 h.p., but reliability was certainly not being 
sacrificed to performance, as was proved when a produc 
tion unit fitted, incidentally, with a Bristol Triplex 
carburetter, was taken from stock, installed in a Bristol 
Bloodhound, sealed and flown for 250 hours (representing 
over 25,000 miles) without the necessity arising for break 
ing the seals or making any replacements. Later this 
engine figured in a flight from London to Cairo and back, 
the time for the 6,000 miles being 60 flying hours. 


High-Compression Research 

Two versions of the Jupiter were now developed, one 
being a Service type with the high compression ratio of 
6.3:1, while the other, with a 5:1 compression, was 
adopted by Imperial Airways for service on the Empire 
routes. That was in 1926. 

As far back as 1923, also, it had been realised that there 
would inevitably be a demand for engines which could 
maintain their power at altitude. They way in which this 
could be achieved was known theoretically, but it was clear 
that much development work would have to be done before 
the supercharger, the real solution of the problem, could 
become an accepted and standard engine component. In 
the meantime, some of the advantages of the supercharged 
engine could be obtained in a very simple way by increas 
ing the compression ratio. There were obvious limitations 
such as the need for throttling at low altitudes, but that 

was the price which had 
to be paid for the better 


~ t j 7 power at height of th 
" ° high-compression engine 








One of the two Jupiters 
developed was, as already 
stated, of the high-com 
pression type 

While meeting the need 
for reducing the drop i 
power with height by sup 


Forerunner of a range 

of nine-cylinder radials 

which have met with 

outstanding success : 

The first Pegasus (left). 

Baffles indicate the use 
of a ring cowling. 


The cylinder shown 1 
from a two-speed super- 
charged Pegasus XVIII 
of to-day 
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The last word in small-diameter two- 
row radials: A sleeve-valve Taurus 
of over 1,000 h.p. 


plying their high-compression Jupi 
ter, the Bristol company fully realised 
that this was but a temporary pallia- 
tive, and that ultimately the super- 
charged engine was inevitable. There 
was at that time no way of telling 
which of the two types of super- 
charger would be most likely to suc- 
ceed, the exhaust-driven or the gear- 
driven. With that thoroughness 
which has always been typical of 
everything Mr. Fedden does, work was 
put in hand simultaneously on super- 
chargers of both types. 

In 1923 a Jupiter engine had been 
fitted with an exhaust-driven super- 
charger and a special engine, resem- 
bling the Jupiter, but having a smaller 
diameter and incorporating a super- 
charger, was produced for the Air 
Ministry. Known as the Orion, it 
was flight-tested at Farnborough in 
1928 in a Gloster Gamecock and main- 
tained a maximum power of 495 h.p. 
to a height of 20,o0o0ft., which was 
reached in less than 13 minutes. 

Development of a high-speed centri- 
fugal gear-driven type of supercharger 
was also in hand, and a highly suc- 
cessful version was fitted to a new 
type of nine-cylinder radial in 1926 
This engine was known as the Mer- 
cury, and the stroke being reduced 
from 7}in. to 64in., gave a capacity 
of 24.9 litres instead of the 28.7 litres 
of the Jupiter, while overall engine 
diameter was reduced from 53in. to 47.6in. For special 
high-performance aircraft the Mercury was supercharged at 
ground level, and was fitted in the Short Crusader low- 
wing seaplane for the 1927 Schneider Trophy contest. This 
specially boosted engine had an output of 808 h.p., though 
it weighed only 684 Ib., giving a specific weight of 0.85 
lb. /h.p. Unhappily the Crusader was completely wrecked 
in an accident during practice for the race. 

The gear-driven supercharger was also fitted to the 
Jupiter VII engine, which passed its type test in 1928. 
This engine gave a maximum power of 460 h.p. at 12,000/t., 
and was fitted as standard equipment in the first batches 
of Bristol Bulldog fighters to be de- 
livered to the R.A.F. 

The main reason why the gear- 
driven type of supercharger was 
developed and adopted in preference 
to the exhaust-driven type was that 
the materials in those days were 
not sufficiently advanced to with- 
stand the extremely high temperature 
operating conditions of the exhaust 
system. 

One result of the demand for greater 
power was that crankshaft 
continued to increase. Thus, between 
1920 and 1927 this speed went up 
from 1,650 r.p.m. to 1,950 r.p.m. 
The lower speed was admirably 
Suited to the airscrew, but at the 
higher speed the airscrew efficiency 
began to suffer somewhat during take- 
off. The Bristol company therefore 
acquired the British rights in an air- 
Screw reduction gear which had been 


speeds 


A complete Hercules installation. The 

ercules is at present rated at 1,375 
hp., but much higher powers are 
being taken from the latest models. 
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patented by the brothers Farman in France This gear 
was of the bevel-epicyclic type, similar in general prin 
ciple to the familiar differential of a car It was first 
fitted to the Jupiter VIII of 480 b.h.p. in 1927, and after- 
wards to the Jupiter LX, a low-compression unit rated at 
525 h.p. at sea-level; the Jupiter X, giving 530 h.p. at 
16,o00it. ; and a commercial version, the 500 h.p Jupiter 
XI. Crankshaft speeds of these units were 2,000-2,200 
r.p.m. and the reduction gear ratio 0.5-1. These engines 
marked the advent of airscrews of larger diameter which 
could be employed with considerably greater thrust effi- 
ciency. 
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Simplicity and practicability characterise the Perseus single- 
row sleeve-valve unit ordered for installation in a wide 
variety of military and civil aircraft. 


As soon as higher crankshaft speeds became possible by 
introducing the reduction gear for airscrews, the probems 
of cooling began to become serious. At the same time, 
the demand of the aircraft designer was always for lower 
drag, so that an engine cowling which would keep down 
the drag at high speed and at the same time afford suffici 
ent cooling while the aeroplane was climbing was becom- 
ing an absolute necessity. 

These problems had engaged the attention of the Bristol 
research staff in the Company’s wind tunnel from 1927, 
and their work eventually led to the present standard 
Bristol leading-edge exhaust ring and cowl unit with con- 
trollable outlet gills. Manifolds were manufactured in a 
special factory erected by the Company about ‘half-way 
between the aircraft and aero engine factories. This is 
known as the Rodney Works and is now a large and 
important unit in the Company’s interests. 

Two other engines which were developed at the same 





Erecting Bristol Perseus sleeve-valve engines in 
the Company’s new works. . One of the sleeves 
is shown being fitted to the engine on the extreme 
right. A connecting-rod assembly will be noticed 
on the bench. Note, also, the specially con- 
structed erection stands. 
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period were-the five-cylinder 200 h.p. unit known as the 
Titan (1927). and the seven-cylinder 300 h.p. Neptune 
(1929). These engines had the same bore and stroke (53in. 
and 6}in.) giving capacities of 13.8 and 19.1 litres respec- 
tively. Development of these engines was discontinued 
because of the relatively small amount of attention 
devoted to medium-sized transport aircraft. 

So insistent was the demand for the Bristol Jupiter 
engines among foreign air forces that arrangements had 
been made at various times for their manufacture under 
licence or sub-licence in France, America, Italy, Sweden, 
Finland, Rumania, Czecho-Slovakia, Japan, Jugo-Slavia 
Spain, Portugal, Switzerland, Russia and Poland 

Since the design of the first Jupiter engine, the maxi- 
mum power output had been increased from 368 h.p. to 
530 h.p., and with the introduction of airscrew reduction 
gears and higher crankshaft speeds, engines were being run 
more continually under high torque conditions, especially 
when climbing. ; 


Forged Cylinder Heads 


A great deal of research work was undertaken both on 
single-cylinder test-rigs and with full-scale dynamometer 
test-beds. One of the developments was the cylinder head 
made from a solid aluminium alloy forging machined all 
over and shrunk on to the cylinder barrel, which was also 
turned from a solid forging. This type of cylinder head 
was adopted in 1929 in the ‘‘ F’’ series of Jupiters. Ameng 
the advantages of the forged head were the greatly in- 
creased strength for a given weight, improved cooling due 
to finer-pitched finning, and greater uniformity in pro- 
duction. Two other developments of outstanding import- 
ance were the Bristol automatic boost control (as fitted 
to carburetters in 1930) and automatic timing controls to 
the magnetos. The Bristol gas-starter system was also 
developed ; this was operated by a small twin-cylinder 
auxiliary motor pump unit, on which one cylinder func- 
tioned in the ordinary way as an internal-combustion en- 
gine, while the other acted as a pump to feed a rich petrol- 
air mixture under pressure to the engine. 

Among the historic flights undertaken with Jupiter 
engines was one from England to Karachi and back (nearly 
9,000 miles) in less than eight days; and one to the Cape 
and back (19,000 miles) in 195 flying hours. Jupiters were 
chosen by Imperial Airways for their largest air liners, 
including the Short Calcutta and Scipio flying boats and 
the Handley Page type 42 landplane. 

An interesting demonstration of interchangeability—a 
term synonymous with a high standard of workmanship— 
was made about this time. Six Jupiters were taken from 
normal production and completely stripped down. The 
parts were then thoroughly ‘‘shuffled’’ by A.I.D. in- 


spectors, and the six engines were reassembled, tested and 
run, and eventually accepted by the Air Ministry with the 
interchanged parts exactly as used for the tests. 
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Asingle-cylinder test rig with a sleeve- 
yalve cylinder as the subject of the 
test. 


The development of the Mercury 
engine proceeded in 1929-30 and the 
Mercury 1V appeared as a 540 h.p. 
geared engine. Installed in a Bulldog 
fighter, it carried out a long and com- 
prehensive programme of flight test- 
ing during 1930. The Mercury had 
now established itself as a high-per- 
formance military engine of unprece- 
dented power at altitude. It is, 
perhaps, not generally known that a 
special version of the Mercury was 
built in 1930, and in this model the 
stroke was reduced from 6}in. to 5in. 
so that the overall diameter was only 
47in. This engine was installed in the 
little Bristol Bullpup interceptor 
fighter during 1931, but the larger 
and more powerful Mercury was 
found more suited to Air Ministry 
requirements. 

Meanwhile the company developed a 580 h.p. engine of 
Jupiter capacity but with Mercury-type cylinder heads, a 
lighter and enclosed push-rod and rocker assembly and a 
much lighter reduction gear unit ; it completed a type test 
at the end of 1930. After an intensive development pro- 
gramme had been completed this new type emerged in 
production form in the spring of 1932 as the Bristol 
Pegasus I. It was developed with low-, medium- and high- 
supercharge ratios, the maximum output varying from 570 
h.p. at 11,000ft. for the fully supercharged version to 635 
h.p. at 1,500ft. for the low-supercharged ratio. Commer- 
cial versions were also developed with an ‘‘ induction fan’’ 
in place of the supercharger, and giving sea-level powers 
from 590 to 600 h.p. 

Larger crankshafts, master and connecting-rods and 
bearings, forged pistons, a splined extension for the acces 
sory drives and starter, and a high-initial-oil-pressure sys- 
tem (enabling the engine to be opened up quickly after a 
cold start without risk of damage) were among the features 
added to the Pegasus and Mercury series at about this 
time. 

In 1932 a Mercury passed a severe prolonged test—more 
severe, in fact, than had ever been undertaken by any 
other air-cooled engine in the world. Although the normal 
power at rated speed at ground level was 430 h.p.; on 
the overload test at full throttle at ground level, powers 
as high as 893 h.p. were recorded. Several one-hour endur 
ance runs were included at 
go per cent. full throttle, the 
output then being about 
690 h.p. 

The capabilities of the new 
Pegasus engine were equally 
well demonstrated when, in 
Septemb-r, 1932,, a new 
world’s altitude record of 
43,976ft. was set up by Capt. 
C. F. Uwins, the Bristol com- 
pany’s chief test pilot, with 
a Pegasus-engined Vickers 
Vespa biplane. Pegasus en- 
gines were also employed for 
the historic flights over Mount 
Everest in 1932; altogether 
they have gained. the world’s 
altitude record on four occa 
sions since. In 1934 the 
Pegasus II M (a unit widely 


Cylinders of Mercury and 
Pegasus poppet-valve 
engines. This array is in- 
dicative of the demand for 
these units. 









employed in the R.A.F.) was rated at 635 h.p. at 2,300 
r.p.m. In the same year, fuel of 87 octane number was 
introduced for general use, the anti-knock value having 
been raised from about 75 to 87 by the mixture of 4 cx 
of tetra-ethyl lead per gallon of fuel. The first British 
engines to be successfully type-tested on the new fuel were 
the new fully supercharged 645 h.p. Mercury VI S and the 
medium-supercharged Pegasus III (750 h.p.). A general 
increase of from 15 to 20 per cent. in power output was 
obtained with reduced fuel consumption 

Following on a particularly severe series of tests in a 
Bulldog the Mercury VIS was ordered in considerable 
numbers for high-performance fighter aircraft throughout 
the world. 

Refining for Power 

The higher powers obtainable from these engines were 
made possible by the introduction of certain new features 
of component design which were of special significance. 
Cylinder barrels, for instance, were made of a new alloy 
steel of great strength. The pitch of the finning was 
reduced, with a considerable increase in cooling area ; the 
valves were redesigned and sodium cooling was introduced 
for the exhaust valves, with stelliting for the valves and 
seats; the connecting-rod and crankshaft assembly was 
improved both in material and design ; and the nitrogen 
hardening process was applied for cylinders and the crank 
shaft to give an extremely hard bearing surface. In addi- 
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tion to the original standard reduction gear ratio of 0.5 to I, 
ratios of 0.572 to 1 and 0.666 to 1 were available. 

Other significant developments in 1934 were the fitting 
of controllable-pitch airscrews to the Mercury in a Bristol 
Bulldog and to a Pegasus III in a Vickers Vildebeest. 

A special pusher version of the Pegasus, known as the 
Series VI, was introduced in 1935 and type-tested at 840 
h.p. at the relatively high crankshaft specd of 2,425 r.p.m. 
It was fitted to the Walrus and Seagull V amphibians. 

Even more outstanding was the Pegasus X series employ- 
ing 87-octane fuel and delivering as much as 960 h.p 
Despite its greatly increased output the weight of this 
engine was very little more than for the previous series, 
being 1,015lb. bare and dry instead of 1,o00lb. This was 
the result of employing new light alloys, improved 
technique in manufacture and hardening processes, and 
still greater cooling area for the cylinder fins. 


Alternative Ratios 

A comprehensive range of Pegasus and Mercury engines 
went into production in 1936. The 840 h.p. fully super- 
charged Mercury was available in three versions having 
different reduction gears and known as the Mercury VII, 
VIII and IX. The 960 h.p. medium-supercharged Pegasus 
X was supplemented by the alternatively geared Pegasus 
XI and XII, while the fully supercharged series comprised 
the Pegasus XIX, XX and XXI units of 925 h.p. 

A notable addition to the range was the 920 h.p. Pegasus 
XC commercial engine, which was adopted by Imperial 
Airways for its entire fleet of Empire flying boats. This 
type of engine underwent very severe tests for Imperial 
Airways, including long endurance tests under weak- 
mixture cruising conditions, when 250 hours running were 
completed with an average consumption of less than 
0.5 pt/b.h.p. hr. for the ten-hour cruising periods at 510 
h.p. which were interspersed with fifteen-minute periods 
at maximum take-off power. 

One particularly interesting test was that which simu- 
lated take-off in stormy conditions and flying in rain- 
storms of tropical severity. The engine running on test 
was sprayed with water at the rate of 120 gallons an hour 
for about 90 hours! Altogether, 4,000 hours of development 
testing were recorded for the engines of this series; that 
time included about 1,000 hours under overload conditions. 
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A Bristol tilting test stand which, to a large extent, 
simulates operating conditions. 


The original Pegasus X type-test engine, after 
300 hours of bench running, completed 100 hours 
in the air installed in a Hawker dive bomber 
biplane. Terminal velocity dives were included 
and crankshaft speeds of over 3,000 r.p.m. were 
repeatedly recorded. 

A Mercury VIII fitted to a Hawker Hart emerged 
from a 200 hours’ flight trial with flying colours, 
while the results obtained during development 
trials of the Gloster Gladiator fighter and the Bristol 
Blenheim bomber afforded convincing evidence of 
the quality of the new Mercury series. 

At this time the equipment of the Bristol engines 
was considerably improved. The magnetos were 
fitted with double contact breakers interconnected, 
for timing, with the throttle; the ignition system 
was fully screened to prevent interference with 
radio and damage from electrical storms; the 
Bristol-type dual petrol pump was evolved, as well 
as the ‘‘automatic advance”’ gun synchronising 
gear; and a combined electric and hand turning 
starting gear appeared, together with auxiliary 
drives for accessories such as electric generator, air 
compressors, vacuum pumps, etc. Eventually the 
company evolved a separate gear box for the acces- 
sory drives. 

An improved flexible rubber buffer mounting 
system was also developed and new and larger 
exhaust manifolds and long-chord cowlings with 
adjustable gills were adopted as a standard patented 
Bristol feature. Cowlings of this type are well 
established in service, and are specified for the very 
latest types of sleeve-valve engines 

In 1936 and 1937 the world’s altitude record was gained 
for Great Britain on two occasions by the Bristol Pegasus- 
engined 138A monoplane. Special research was conducted 
on single-cylinder test units running in an airstream of 
only 15 m.p.h. to simulate the reduced mass flow under 
high-altitude conditions. A second-stage supercharger with 
an inter-cooler was developed ; clutched-in by the pilot at 


A Mercury VIII installed in a Blenheim bomber. Points to 
note are the leading-edge collector ring with single outlet 
and the controllable gills. 
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The development of 
the Bristol cylinder 
with every picture 
telling a story—a 
story of greater 


power, higher speeds, 
greater fin area. 


about 40,000ft., it 
enabled the engine 
to develop its maxi- 
mum rpm. at 
42,000ft. 

In 1937 the first 
commercial trans- 
atlantic crossings by 
air were made by 
two of Imperial Air- 
ways Pegasus- 
engined Empire fly- 
ing boats. One jour- 
ney was completed 
in 10 hours 36 
minutes, at an average speed of 191 m.p.h Another 
event of the same year which must be recorded as the 
outcome of much research and development work by the 
Bristol Company was the formation of Rotol Airscrews, 
Ltd., representing the joint interests of Rolls-Royce, Ltd., 
and the Bristol Company, for the manufacture of constant- 
speed controllable-pitch airscrews. As long ago as 1926 
the Bristol Company had designed tix. manufactured air- 
screws with forged duralumin blades secured in steel hubs. 
From 1931 onwards the Company, in collaboration with the 
Gloster Aircraft Company, Ltd., tested the Hele-Shaw con 
stant-speed airscrew fitted to the Jupiter engine of a Gloster 
Gamecock fighter. Three years later the company under- 
took the development of this design for the Air Ministry, 
and in 1936 Bristol constant-speed three-bladed airscrews 
were type-tested and approved for Pegasus and Mercury 
engines respectively. Rotol airscrews are now being manu- 
factured in a special factory near Gloucester. 


Latest Types 

Returning to engines, the latest additions to the Bristol 
poppet-valve range include the 890 h.p. Mercury X, XI 
and XII (the last-named being fitted in the first batches 
of the Westland Lysander army co-operation machines) ; 
the Pegasus XXII, with a take-off power of over 1,000 h.p. ; 
and the Pegasus XVIII series fitted with a two-speed super- 
charger. This latter device, of course, combines the high 
take-off power of a moderately supercharged engine with 
maximum performance at high altitude. The Bristol two- 
speed blower embodies triple, balanced, double-acting 
clutch units, hydraulically operated, enabling the Pegasus 
engine to develop 1,000 h.p. at 3,oooft. and 885 h.p. at 
15,500ft., as well as the excellent take-off output of 960 h.p. 

Fresh splendour was added to the record of the Pegasus 
when three Vickers Wellesleys, fitted with engines of this 
type, flew last year from Egypt to Australia, two of them 
covering Ismailia-Darwin non-stop. Actually, the engines 
used were of the Pegasus XXII type, operating on 
100-octane fuel. 

Before tracing the development of the Bristol sleeve-valv« 
aero engine, which is believed by many to be the greatest 
contribution yet made to the problem of power for aircraft, 
we may record the projection and development of certain 
other types of aero engines. Twelve years ago a design was 
prepared for 1,000 h.p. eleven-cylinder radial of 7%in. bore 
and 12in. stroke, operating on oil fuel. A single-cylinder 
unit was built, and after a good deal of research a nine- 
cylinder compression-ignition engine similar in size to the 
Pegasus was produced and tested in February, 1932. This 
engine, known as the Phoenix, developed 485 h.p. at 2,000 
T.p.m. on a standard grade of crude-oil fuel of about 0.85 
Specific gravity. In May, 1934, a Phoenix, fitted in a West- 
land Wapiti bipane, gained the world’s altitude record for 
compression-ignition engines by reaching a height of 
27,453ft. The subsequent development of this type of 
engine has been delayed by the military requirements of 
the Air Ministry for high-powered petrol engines 
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It was in 1927 that the first single- and two-cylindet 
research was undertaken into the possibilities of the single 
sleeve-valve principle. The work received the assistance 
of the British Air Ministry, and the first research unit was 
an inverted vee twin of 53in. bore and 6in. stroke, intended 
to represent a section of a possible inverted twelve-cylinder 
engine. For five years this research went on. One of the 
results, with which the company experimented for two 
years, was a six-cylinder sleeve-valve unit of 4}in. bore and 
44in. stroke intended for a possible vee-twelve engin 
Eventually, however, the designer returned to the radial 
type as promising the best solution for high power. A nine 
cylinder sleeve-valve engine of the same size as the Mercury 
(capacity 1,520 cu. in.) was built, and in 1932 this unit, 
known as the Perseus, completed the first 100-hour British 
Air Ministry Service type test, being rated at 580 h.p. at 
2,300 r.p.m. 

In 1933 research work began on a sleeve-valve cylinder of 
5in. bore and 5jin. stroke, and in the following year this 
was applied to a nine-cylinder engine of 950 cu. in. capa 
city which passed its type test as the Aquila with an output 
of 500 h.p. at 2,600 r.p.m. 

This research work on the small cylinder was doubly 
important, as it led, some five years later, to the produc 
tion of the Taurus 14-cylinder two-row radial of only 46}in 
diameter, which passed its type test in 1938, being rated 
at 1,065 h.p. and 3,225 r.p.m. This is claimed to repr 
sent the summit of achievement in power-for-weight yet 
attained in high-output aero engine design 


Perseus Developments 

Returning to the year 1936 we find the Perseus engine 
being further developed, and the Perseus VIII type tested 
at 810 h.p. This was the first sleeve-valve engine to be 
adopted by the R.A.F., No. 42 Squadron, equipped with 
Vickers Vildebeest torpedo bombers, using it with highly 
satisfactory results. Imperial Airways had already fitted 
the Perseus II in certain of their machines, and it became 
extremely popular for the small amount of maintenance 
required, its satisfactory running and its economy 

Also in 1936 the Bristol Company produced its first 
double-row radial engine—the fourteen-cylinder Hercules 
using Perseus-type cylinders. This was Britain's most 
powerful type-tested aero engine, being rated at 1,375 h.p 
at 2,750 r.p.m. The Hercules has been selected for instal- 
lation in the new large flying boats for Imperial Airways. 

Two years ago sleeve-valve engines went into full quan 
tity production, the first types scheduled being the 
Perseus X, XI and XII. The Series X is a fully super 
charged engine delivering 880 h.p. at 15,o0o0ft. with a bare 
dry weight of only 1,085 lb. The series XI and XII are 
moderately supercharged units delivering 905 h.p. at 
6,500ft. The civil-rated Perseus, designated the XIIC, 
has already been installed in three types of commercial 
aircraft This has a take-off power of 890 h.p. at 
2,700 r.p.m., developing 815 h.p. at 2,600 r.p.m. at 
6,o00ft. 
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The Aquila was also developed last year into the 
Aquila IV, passing its type test at 540 h.p. at 3,000 r.p.m. 
This civil-rated unit would be admirably suited to passen- 
ger-carrying aircraft, and is noted for its exceptional 
smoothness and quietness of running. 

No record of Bristol engine development would be com- 
plete without reference to the exclusive selection of Bristol 
aero engines for production by the Shadow Industry. Some 
half-dozen firms outside the aircraft industry have been 
selected for the large-scale manufacture of various parts of 
Bristol Mercury engines, these being assembled in a special 
Shadow factory run by the Bristol company for the Air 
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Ministry. The building of the factory was started in 
December, 1936, work was started in September, 1937, and 
the first engine was being run on the test stand by the end 
of that year. Engines were delivered from the factory a 
year later. 

Bristol engines have been chosen to power many of the 
secret military machines now under development, and are 
expected to demonstrate startling performance. The Taurus 
is obviously ideal for installation in twin-engined fighters 
and bombers; the Perseus for general-purpose work would 
obviously be hard to better; while the Hercules will find 
its place in the heavier aircraft now taking shape. 





CAMBRIDGE UNIVERSITY SQUADRON DINES 


ING CDR. C. E. W. LOCKYER must have been a proud 
man last Friday as he presided at the annual dinner of the 
Cambridge University Air Squadron, of which he is Chief 
Instructor. Not only was the dinner the delightful function 
which one has come to expect each year, not only did the 
guests include many of the mighty in the University and the 
Royal Air Force, but the Chief Instructor had a tale to tell 
of successes by the C.U.A.S. in many directions. Among the 
old members of the squadron who attended the dinner was 
Fit. Lt. R. T. Gething, one of the holders of the world’s long- 
distance record, while it was also announced that three other 
old members are now going through the Staff College at 
Andover. Nor are the present members unworthy of their 
predecessors, if one may judge by the number of flying hours 
put in by the squadron in the past year. They amounted to 
4,722, which shows pretty fair energy on the part of seventy- 
five undergraduates. The Chief Instructor was not only happy 
in the matter of his speech, but also in its manner 
Capt. Harold Balfour, M.C., M.P., Under Secretary for Air, 
replied for the guests. He said that it was the intention of 
the Air Ministry to raise the establishment of the squadron 
from 75 to 100 first- and second-year members, but that this 
increase must take its turn with the increases in other units 
of the R.A.F He also expressed the approval of the Air 


Ministry for the University’s decision to allow third year mem- 
bers to fly during term time at the local Volunteer Reserve 
Centre, where they were doing night-flying and learning to 
fly the latest types of aircraft. 

[hen the Vice-Chancellor, Professor H. R. Dean, made the 
speech of the evening in proposing the toast of the Squadron 
Never has there been a Vice-Chancellor more full of geniality, 


S one of the two or three pioneer clubs in this country, it 

is not unnatural that the Hampshire Aeroplane Club 
should have held—last week—its thirteenth annual dinner 
Once again, after an absence abroad at the time of last year’s 
affair, Lord Louis Mountbatten, the president of the club, was 
in the chair, and among the guests were two past chief instruc- 
tors of the club 

In proposing the toast of the club, Lord Louis made some 
very interesting remarks about seaplane training in America 
When he was at Pensacola station he had found that the Naval 
Air Service pilots were given their ab initio training in sea- 
planes The original idea was that the pilot should learn 
to fly on and off their own element, but the interesting thing 
was that fatal accidents were unheard of. On one day there 
were more than 300 machines in the air—a number which, at 
that time, was greater than that of the entire machine strength 
of our own Fleet Air Arm 

Since 1926, when the club was formed, the Hampshire Aero 
plane Club had trained 376 ‘‘ A”’ pilots and 16 ‘‘B’’ pilots 
In the future, with the help of the C.A.G. scheme, which had 
to a large extent saved the Hampshire Club’s day, these figures 
would be increased very rapidly At long last the country 
was really obtaining full benefit from the club movement, 
which had done such good work at so small a cost during the 
past thirteen years. 

In his reply, Mr. G. H. Winn spoke of the sound training 
policy of the club, and explained how, though the club itself 
was still in being, the name of the organisation had been 
changed to the Hampshire School of Flying. He mentioned 
that the club had, for some time, been teaching its own ground 
staff, and was lucky in obtaining the services of Flt. Lt. Little- 
john last August. With the help of the C.A.G. scheme, which 
was brought into action at Eastleigh at the end of September, 
the club’s hourage figure for last year reached 3,420 hours, 
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and seldom one more witty. Seldom too, in the brief history 
of University Air Squadrons, has there been a Vice-Chancellor 
who has displayed such evidently genuine interest in, and 
approval of, the air squadron of his University. He said that 
the Chief Instructor had been so amiable as to write his speech 
for him, and that he would therefore tell them all what he 
had been told and what they already knew. Having recounted 
the facts about the squadron’s achievements, he then gave it 
as his opinion that in war safety would be found, not in any 
hole in the ground, but in the air and on the sea 

Mr. R. W. Whittome, of St. Catherine’s College, replied 
Thanking the instructional staff for their efforts and their 
patience, he alluded to the rumour that on occasions instructor 
and pupil had been known to discuss archeology during pro 
longed spins. The members appreciated the permission to 
work with the V.R. centre. For the future he hoped that the 
squadron’s equipment would be, like the present assembly, a 
very happy union of tutors and Service types. 

It should be added that the University Arms Hotel pro 
vided, as usual, a most excellent dinner, and the occasion was 
as pleasant as could be in every way Among those present 
were A.V.-M. C. F. A. Portal, C.B., D.S.O., M.C., Director 
of Organisation at the Air Ministry, who was up at Oxford 
before the war, Sir Edward Campbell, representing Sir Kingsley 
Wood, Rear Admiral Sir Lionel Sturdee, whose father won the 
battle of the Falkland Islands, Group Capt. Robb, Com 
mandant of the C.F.S., A.V.-M. Gossage, C.B C.V.O 
D.S.O., M.C., A.O.C. No. 11 (Fighter) Group, A.V.-M. Leigh 
Mallory, D.S.O., A.O.C. No. 12 (Fighter) Group, Air Comdre 
Roderic Hill, a former Chief Instructor of the O.U.A.S., and 
Wing Cdr. Hammersley, Chief Instructor of the U.L.A.S 





THIRTEENTH 


which was the best since 1930. The usefulness of C.A.G 
‘material’’ was shown by the fact that three of the twenty 
nine first’ trainees had applied for short-service commissions 
and two had joined the Volunteer Reserve 

Mr. Winn complained about the fact that additional insur- 
ance rates had been demanded for C.A.G. training, whereas 
in fact, this training should be much safer than that of 
ordinary club pupils, since the club was able to turn down the 
““duds’’ and to keep a much more careful eye on progress 
generally. Dealing with private politics, he said that any 
increase of rent by the Corporation must necessarily detract 
from the facilities offered by the club 

Mr. W. L. Gordon, the manager of the school, very briefly 
mentioned the various important visitors in proposing the toast 
of the guests, to which Councillor R. J. Stranger, M.C., replied 
lhe latter said how much the Corporation appreciated the work 
of the Hampshire Club in giving “life ’’ to Southampton Air- 
port and in providing entertainment facilities until such a 
time as the proposed terminal building was complete. Finally, 
Mr. Hector Young, J.P.. proposed the toast of the chairman 


Preparing for the Future 


AST week-end the Air Ministry gave an order for twelve 

of the new Fairey F.C.1 civil transport machines, two 
of which were originally ordered when the details of the 
machine were announced three months ago. 

It will be remembered that the F.C.1 is a four-engined land- 
plane with a tricycle undercarriage, a new form of high-lift 
flap, and a pressure cabin for high-altitude flying It is ex- 
pected to have a top speed of 275 m.p.h. and a cruising speed, 
at 10,o00ft., of 220 m.p.h. The normal accommodation oa 
European routes will be for thirty passengers. 
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Assaying Bristol Engines Before Delivery : 
Modern Test Equipment 


Illustrated with ‘ Flight"’ photographs) 


fgl 
ATCHES of Hercules, Taurus and Perseus sleeve «’) 


valve radial engines, destined for some of the mosi 

advanced military aircraft in the world, are alread) 

issuing from the Filton works of the Bristol Aero 

plane Company side by side with the latest marks of the Blenheim high-speed bombers fitted with 840 h.p. Bristol 

: = ’ Mercury VIII engines awaiting delivery froin the company’s 
Filton aerodrome 
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Pegasus poppet-valve type. Mercury production has 
been passed almost entirely to the shadow factories. 
Coming through the Bristol works are various models 
of the Perseus for installation in the Lysander II army 
co-operation machine, in the Skua II fleet-fighter dive 
bomber and in the even more recently developed machines 


water sluices of the dynamometers are operated by electric 
motors through a remote control system. A large observa 
tion window of armoured triple glass directly above each 
control panel permits each engine on test to be kept under 
Pegasus of a two-speed supercharged type for Hampden close scrutiny, even details of the rear cover being visible 
and Wellington twin-engined bombers; and Hercules and in a mirror hung on the far wall of the test room 
Taurus fourteen-cylinder units intended for the ‘‘ heavy Each test house is operated under the supervision of an 
stuff ‘' and for super-performance bombers and fighters inspector with a crew of six men. Except when running 
Every week dozens of these high-powered radials are adjustments make it necesary to enter the engine room 
, -d-up'’ on the test beds for routine testing. The (using re spirators as a precaution against carbon-monoxide 
latest dynamometer test houses are of the fully enclosed if one of the large engines is running under power) the test 
type, and are being supplemented by a number of cable is controlled from the panel with the following equipment : 
suspended stands of similar design for testing engines with Throttle, mixture and slow-running cut-out: five oil 
.p. airscrews thermometers, two oil-pressure gauges: two air thermo 
They are located near the main engine production fac 
tory and are characterised by comfortable working condi 
tions, a low noise level and simplicity of operation. Each 
contains two test beds with a control room between. Even £q 
when two engines, each of over a thousand h.p., are on ; 2 _ heh 
test simultaneously, the noise in the control room is just (- } 
a suppressed droning rather than a merciless, nerve-racking ; , 
toar. The absence of air pulsations is another pleasant "J 
surprise for those acquainted only with the older type ol _,. 
test stand. 
At one end of each engine room is an intake tunnel for 
the cooling air and at the other an exhaust tunnel, with 
a system of specially shaped sound-absorbing panels. Each 
toom has independent inner and outer walls which rest 
on separate foundations and, being of the cavity type. 
present four thicknesses of brickwork and three air spaces 
between. the interior of the test house and the atmosphere 
The control room, with its duplicated panels of dials 
tlowmeters, boost gauges, etc., is a joy to behold The 
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On the left is a Perseus at the 

running-in stage. From _ the 

running-in shop the engines are 

transported to the test bed, as 
shown above 











An engine being ‘‘ boxed-up’’ on one of the new test beds. 


meters; tour water thermometers; two _ fuel-pressure 


gauges; two tachometers (one showing the speed of the 
airscrew shaft and the other the crankshaft speed) ; fuel- 
flow bowl (for observing circulation through the engine 
fuel pumps when these are not supplying the carburetter) ; 
four fuel flowmeters ; and two boost pressure gauges, one 
giving the ‘‘depression’’ when an engine is being tested 
under altitude conditions and the other for measuring the 
induction pressure. 

When a new engine is delivered from the factory it is 
transported on a Lister truck to a running-in shed, where 
it is motored for five hours at 500 r.p.m., a fan supplying 


the necessary cooling air. At this stage the unit has blanks 
instead of sparking plugs, but carries certain accessories, 
including the petrol pumps and carburetter. At the end 
of the five hours it is taken along to the test house. 


The First Run 

On arrival there the engine is received by the inspector 
and is wheeled into one of the test rooms for “‘ boxing 
up,’’ being connected to the shaft by a flexible coupling. 

The engine is turned over on the starting motor (not 
unlike the running-in motor, but having no clutch) and 
the circulation and pressure of the oil observed. The 
petrol is turned on, the cooling fan started and the engine 
run under its own power at 800-1,000 r.p.m. for a quarter 
of an hour, being progressively opened up for a further 
period of a quarter of an hour to rated boost and normal 
r.p.m. A check is made of the load, oil temperature, oil 
pressure, and provided these are satisfactory the two-hour 
endurance run may be commenced. 

During this test at periods of 10 or 15 minutes, a log 
is taken of the horse power, boost, oil pressure and tem- 
perature (in and out) and oil consumption—the last-named, 
incidentally, being checked by weight and not by volume 
to avoid errors due to the presence of oil froth. These 
readings are taken with the engine running at international 
r.p.m. and rated boost. At the end of the two hours’ run, 
the engine is opened up for five minutes to take-off boost 
and ‘r.p.m. under which conditions it is given a single- 
ignition test, followed by rapid accelerations, to stress 
every part; by backfires for testing the diaphragm of the 
boost control; and also a test for the functioning of the 
control for the two-speed blower, should one be fitted 
The engine is next run through with ‘‘straight’’ fuel to 
clear the leaded fuel ; then it is passed over to the stripping 
shop (after a general inspection) for dismantling and 
detailed inspection prior to final testing 

Depending on the condition of the engine when stripped 
there follows a test of half an hour, one hour, or two 


Calculating the horse power being delivered. {f this is not 
up to standard adjustments are made 
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hours. After running light the 
engine is progressively open« up 
to set rated boost, take-off ost 
and cruising boost, and checks are 
made of the magneto change-over 
and horse power. Note is also 
taken of the setting of th: ini 
mum power stop in the Hobson 
boost control; this stop sets a 
positive limit to the automatic 
closing of the throttle by the boost 
control, so that if the latter should 
ever fail to function correctly, 
movement of the cockpit throttle 
lever to the take-off position will 
give at least enough engine power 
for the pilot to put his machine 
down in safety. The sizes of the 
slow-running and main jets are then 
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Stripping down a Pegasus. The components are subsequently 
cleaned before inspection 





(Above) Tuning one of 
the new Taurus two- 
row sleeve-valve 
engines. This work de- 
mands the use of a 
respirator as a pre- 
caution against carbon 

monoxide fumes. 


i al 


(Right) Stripped engines 
on their three-decker 
trolleys in the washing 
plant before inspection. 


(Left) A unique view 

showing a Pegasus on 

test as seen from the 
control board. 


(Below) An _ inspector 
: puts the micrometer on 
: ie a crankshaft of an 
engine which has just 
come in from the first 


stage of its tests. After 
. - . , > > ‘ > > re > Ss . 0st 
inspection the engine is recorded and note taken of the rated boost, take-off boo 


reassembled and under- and r.p.m. and—again—the effect of changing from one 
goes a further period of magneto to the other. The complete range of the mixture 
testing. control is also checked 

After this the engine is ready to start a test at rated 

boost and international r.p.m., followed by an extra period 

a of three to five minutes at take-off r.p.m. and boost and 

five minutes under all-out level flight conditions The 

single-ignition test is applied once again and the boost 

variation checked over a range of r.p.m. 

On every tenth engine a boost curve at rated and take 

of boost takes the place of the extra periods mentioned 


oo, 





* Altitude” Tests 


The next operation is to shut down the engine and to 
change the air intake to one of the ‘‘ depression ’’ type, 
which restricts the flow of air to the intake and permits 
the taking of ‘‘ altitude’’ curves. This test lasts for twenty 
minutes or half an hour. 

Thereupon the engine is again run on “straight fuel 
to clear the leaded fuel and an inspection is made for 
leaks before it is passed to the hangars for a final run 
with an airscrew. 

Three starts are made trom cold, using the specified 
variety of starter; in one case both magnetos are used 
but the other two starts are made each with one magneto 
Then the engine is run at 600-800 r.p.m. for ten minutes 
or a quarter of an hour, after which (provided the inlet 
oil temperature is satisfactory) the throttle is opened 
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up graduaily to maximum cruising conditions until the 
engine is thoroughly warm, when boost and flowmeter 
readings are noted. 

The enriching device is then brought in and 
and flowmeter readings are taken once more. Thereupon 
the engine is throttled down and the slow-running stop set 
to give 500-550 r.p.m, After idling at this speed for ten 
minutes, and should there be no signs of over-rich mixture 
or a drop in r.p.m., the engine is opened up to rated boost. 

The quality of the mixture must be such that it is 
possible to accelerate from slow running, or any inter- 
mediate throttle setting, to rated and take-off conditions 
without any signs of “‘ flat spots’’ or of the engine cutting 
out due to weakness. With each ignition system being cut 
out alternately the drop in r.p.m. at maximum take-off 
conditions is then noted and must not exceed a specified 
amount. The correct functioning of the v.p. airscrew 
control is tested, and check is also made of the functioning 
of the two-speed blower, should one be fitted, the oil pres- 
sure drop on the blower and engine being noted, and the 
time taken to change from one gear to the other Three 
changes are made from low to high gear and three from 
high to low. After a quarter of an hour on “‘straight”’ 
fuel the engine is stopped by the slow-running cut-out 
and a general examination is made by the A.I.D. 

Finally the engine is ‘‘ boxed up’”’ on a running-in stand 
and run through with clean, cold P.4 mineral oil before 
a final check and despatch. 


boost 


This is how a Bristol engine gets into its massive wooden 
packing-case before delivery. 


More Manufacturing Progress in Scotland 
EVELOPMENTS have already taken place in the manu- 
facture of aircraft and components in the West of Scot- 

land, while in anticipation of further large-scale developments, 

leading interests in the Scottish steel industry have formed a 

new private concern, Scottish Aircraft Supplies, to consolidate 

and expand the production of aircraft alloys and parts. 

The new company, which has, meanwhile, only a nominal 
capital, will amalgamate the interests of long established con- 
cerns in this particular direction, and it is understood that 
the necessary papers are now being prepared to give effect 
to the proposals already outlined. 

New plant is being laid down at the Scottish Stamping Com- 
pany’s works in Ayr, to cope with the heavy volume of work 
which has already been placed by the Air Ministry, while 
work at the Clyde Alloy Steel Company’s plant is being re- 
arranged to facilitate and expand output. Already the manu- 
facture of forgings for aircraft purposes, which was a per- 
quisite of the Sheffield district, is being undertaken at Ayr, 
and a great many new parts will ultimately be turned out. 

The Scottish Motor Traction Company’s factory at Airdrie, 
where Hurricane parts will be made, has almost completed its 
organisation. When the Airdrie factory is well established it 
is hoped that further orders will make it possible to extend 
this side of the business in Edinburgh. 

The Glasgow engineering firm of James Howden and Co., 
Ltd., are erecting a factory in McLellan Street for the construc- 
tion of fuselages for the Blackburn Aircraft factory at Dum- 
barton. Work will commence at the new factory next month. 

It is now revealed that the aircraft exhibitions at Glasgow 
and Edinburgh have resulted in the Air Ministry consulting 
representatives of more than 200 firms, some of which will be 
selected for sub-contracts. Orders have been placed with 
Singers, Clydebank; North British Locomotive Co., Glasgow ; 
and James Howden and Co., engineers Glasgow 

Air Ministry representatives visited Glasgow district works 
on February 23 to ascertain their suitability for contracts 
Further developments are expected at Prestwick and Clyde- 
bank, Airdrie and Hillington A large unoccupied works in 
Glasgow is being surveyed for light engineering requirements 


The heavy industries on Clydeside, our local correspondent 


was informed, cannot be adapted easily for aircraft require- 
ments. There is also a lack of men trained for light engineer- 
ing industries which abound in the Midlands and London 
Some employers, although offered contracts, are unwilling to 
expend capital on the purchase of machinery which they 
declare is too expensive for temporary purposes. They want 


that the contracts will be of a permanent char- 


The Air Ministry declined to give guarantees 


guarantees 
acter 








The Bookshelf 
** Jane’s All the World's Aircraft, 1938.’’ 
by C. G. Grey and Leonard Bridgman ; 42s., 
Low 
HERE is something vaguely disappointing about this year’s 
* Jane’s,’’ though the standard of production is as high 
as ever. Probably it is that State restrictions have prevented 
the inclusion of data on, and photographs of, the most recent 
military aircraft and that many of the types represented are 
obsolescent 
The errors which the work unquestionably contains will be 
apparent only to the academic eye. “‘ Jane’s’’ is still 
unchallenged as the finest annual work on aeronautics. 


( om piled and edited 
Sam pson 


“Conquest of the Skies,’’ by Peter Merin; 12s. Gd., John Lane, 


the Bodley Head 
HE conquest of the skies was, in truth, a sensational affair 
but the sensational style of writing in which this author 
indulges is more suited to cheap journalism than to sober 
history His sense of proportion is also faulty, for he wastes 
too much space on mythological magical flights 
There have been quite a number of well-written books about 
the history of airships and aeroplanes, and even if this book 
had been much better than it is it would still have been 
superfluous. 


stories of 


“Count Zeppelin, the Man and his Work,’’ by Dr. Hug 
Ecker ; translated by Leigh Farnell ; 8s. 6d., The Massie 
Publishing Co., Lid., 59-60, Chancery Lane, London, W.C.2 
HIS is not the first life of Count Zeppelin to be pu 
but it is one of the best. In a book of 275 pages, onl} 





pages are devoted to the Count’s work on rigid airships. | 
was the airships which made his name famous in the world 
but, had he never had anything to do with them, he would 
still have been a remarkable man, not of interest to the whole 
world certainly, but still well worthy to be commemorated in 
a biography. He was a gallant soldier and a leader who used 
his brains in the training and leading of his men He was a 
patriotic Wurtemburgher and a friend of two kings of that 


country. First 
wards he advocated the union of the Empire 
liked Prussian arrogance towards the other 
and his outspokenness led to the termination of his 


he opposed Prussian domination, but after 
Always he dis 
German peoples 


rn ,reer 


as a major general (in British terminology) when he was expe¢ 

ing command of a division. Then, at the age of 51, he turned 
his restless energy and indomitable will-power to pr icing 
rigid airships. He was no engineer and vet he succeeded D1 


Eckner tells the story well and the translation is sufficiently 


good 
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THE ROYAL 


News and Official Notices for 


“Planes Across the Sea” 
— to the development of a direct aerial link 


between Britain and her oldest dominion is given by the 


Royal Aero Club’s decision to nominate the route between 
London and Ottawa for acceptance for official record-breaking 
purposes 

A communication was sent to the Fédération Aéronautique 
Internationale during the week, giving the London-Ottawa 
route in addition to the four previously agreed upon. These 
were: London-Cape Town, London-Sydney, London-Melbourne 
and London-Wellington The class of record is the Inter- 
national Capital-to-Capital (‘‘ Records de parcours "’). 

Direct aerial delivery of aeroplanes built in Canada for the 
Royal Air Force is already visualised and it may be that in 
the future this route will establish itself as being of vital im- 
portance to Empire communications. The approximate distance 
on the Great Circle course between London and Ottawa is 
3,200 miles. 


Featherweight Flying Race 


IGHT aeroplanes of the class built specially for training 

Civil Air Guard pilots are to have the opportunity this 
year, for the first time, of taking part in a new race organised 
by the Royal Aero Club. 

Lord Wakefield of Hythe has presented for the event a 
challenge cup and prize money of £500. The course will be 
about 240 miles long and it seems probable that the event 
will be held in conjunction with this year’s King’s Cup Race, 
though as yet full details have not been settled 

Machines eligible must have airframes built in Great Britain, 
but for this year’s contest they will be allowed to use engines 
of foreign manufacture. Full details of the conditions of the 
event will be announced by the Royal Aero Club in these 
notes at a later date. 


Balloon Trap 


A GLIDER pilot who left Dunstable recently and who, taking 
advantage of the favouring wind, flew over to Chigwell, 
became aware of the presence of a number of barrage balloons 
below him. 

Glider and aeroplane pilots are warned to take careful note 
of the information given from time to time in the Notices to 
Airmen. The Chigwell balloon area has been referred to more 
than once in these Notices. 


Linguistic Euphemism 


yy aaING is given in recent Continental Notices to Airmen 
of work now proceeding on certain foreign aerodromes 
which necessitates that pilots landing there should take special 
precautions 

The areas of work will be marked by small red flags and the 
nature of the work is described in the Flemish and Dutch 
Notices as being the spreading of ‘‘ Meststoffen’’ or 
‘ Kunstmest.’’ 


R.AecS. 


» following awards, it is announced, have been made by 
the Council of the Royal Aeronautical Society : — 

Silver Medal—To Major R. H. Mayo, O.B.E., M.A., 
Assoc.M.Inst.C.E., F.R.Ae.S., for his work leading to an ad- 
vancement in aeronautical design This medal is awarded 
annually, at the discretion of the Council, for some advance 
im aeronautical design 

Taylor G Vedal.—To Sqn. Ldr. H. P. Fraser, A.F.C., 

A t.Ae.S., R.A.F., for his paper on ‘‘ High Wing Load- 

me of Its Problems from the Pilot’s Point of View.’’ 
s awarded annually, at the discretion of the Coun- 
ost valuable paper submitted or read during the 
previous session. 

Wakefield Gold Medal.—To Mr. Leslie L. Irvin for his work 
on parachute design, which has led towards safety in flying 
This me is awarded annually to the designer of any inven- 
ton or apparatus tending towards safetv in flying 
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AERO CLUB 


the Week Ended March 4th 


Air News 


GERMANY: Reichenhall-Berchtesgaden (Airring).—Aerodrome 
has been closed. 

FRANCE: Captive balloons.—Flights with captive balloons 
will be made daily near Mailly during the period February ~28 
to May 1 and at ‘‘la pointe des Saumonards (Ile d’Oleron) ’’ 
between March 1 and 31 The latter will be particularly 
dangerous to airmen as the ascents will be made at dusk and 
the mooring cable will not be marked 


Aviators’ Certificates 





| 
Name | Club or School 


Jocelyn Pelham Kent 
Harold John Wise 

| David Graham Clark 
John Thompson Lean 
John Hawkins 
Beatrix Lister 

| Charles Herbert Skerritt 
John Patrick Inderwick 
Alan John Ritson 
Donald Buchan Falconer 
Frank Longueville Dean 

| Mary Carlile White-Cooper 
James Windscheffel Romford Flying Club 
Francis Lennon Scottish Flying Club 
Ricardo Rosas Bernadet | Bristol and Wessex Aero 

plane Club 

Percy Michael Lewis Edmunds | Wiltshire Flying Club 
Alan Archibald Way Norfolk and Norwich Aero 
Club 

North Staffs Aero Club 

Border Flying Club 


Exeter Aero Club 
Airwork Flying Club 
Cinque Ports Flying Club 
Thanet Aero Club 
Grimsby Aero Club 
Newcastle Aero Club 
County Flying Club 
Exeter Aero Club 

| Scottish Flying Club 
Hampshire Aeroplane Club 
Cardiff Aeroplane Club 
Airwork Flying Club 


Thomas Richard Inger 
William Charles Mison 
Albert de Baughn South Coast Flying Club 
Barbara Moden | County Flying Club 
Ronald Edward John Townsend | County Flying Club 

| Stanley Ernest Dennis Ipswich Aero Club 
Francis Stanley Barlow Romford Flying Club 
Alexander Weir Mitchell Ipswich Aero Club 
Frank Allen Armstrong Bedford Aero Club 
Frederick Watkin | County Flying Club 

| George James Uriah Stevens Malling Aero Club 
Eric Brook Williams London Air Park Flying 

| Club 

Midland Aero Club 

Midland Aero Club 

Midlend Aero Clul 

Midland Aero Club 


Joseph Hassall 

| Edward Ambrose Mellors 
Peter Wellburn Bayliss 
Edward Pennington 
Samuel Maurice Beall Grimsby Aero Clut 
Charles Desmond Brown Brooklands Flying Clut 
Andrew Coulson Newcastle Aero Club 
Douglas Gordon Stewart Kent Flying Club 
John Jacob Secter Thanet Aero Club 
Herbert Gillies Falconer Scottish Flying Club 
James Dadds Richards Seottish Flying Club 
Frederick John Royden Carver | Leicestershire Aero Clu 
Henry Howard Drummond Northern Aviation Club 
Poul Christian Andersen London Aeroplane Club 
Edward Turner Weston Aero Club 
Ralph Thomas Styles Weston Aero Club 
Albert Charles Hartnoll Dennis | Weston Aero Club 
Ernest Logan Bevan Jenkins Weston Aero Club 
John Seymour Meaker Weston Aefo Club 
Robert Fitzgerald Warrilow | Weston Aero Club 
John Derek Watts | Weston Aero Club 
Robert Tebbet Cotswold Aero Club 

Harold Jesse Victor Broad Malling Aero Clut 
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AW ARDS 


Edward Busk Memorial Prize lo Sqn. Ldr. G. M. Buxtor 
R.A.F., for his paper on ‘‘ The Development of Sailplane 
and to Mr. H. F. Vessey, A.F.R.Ae.S., for his paper or 
** Effect of Wing Loading on the Design of Modern Aircraft 
with Particular Regard to Take-off Problems rhis prize is 
offered annually tor the best paper received by the Society on 
some subject of a technical nature in connection with aer 
planes or seaplanes 

~icher Memonal Prize To Mr BH. J H Rochefort 
Wh.Sch., A.C.G.1., D.L.C., for his paper on ‘‘The Theory an 
Practice of Stressed Skin Construction for Aeroplanes rh 
prizes is offered annually for the best paper by a student on 
heavier-than-air craft or any analogous subjects 

Usborne Memonal Prize To Mr. P. H. Rayner B.S 
his paper on Notes on Aero Engine Research.”’ This prize 
is awarded annually for the best paper by an R.Ae.S. Student 
on aero engines. 








An armoured boat from Cal- 

shot on the way to offer 

itself as a target to a flight 
of Vildebeests. 


A general view ot one of the 
R.A.F.’s armoured target 
boats coming up to moorings 
at Calshot. 
Flight"’ photographs 


HE history of the 

armoured target boat as 

used by the R.A.F. is a 

short but nevertheless 
romantic one. The romance 
attaches not only to associa- 
tion with ‘* Aircraftman 
Shaw ’’ (Lawrence of Arabia), 
but to the fact that only four months elapsed between the 
tormulatior: of the idea of such a craft and the first delivery 
from the works of the British Power Boat Company at 
Hythe. For some time now craft of this type have been 
employed by various coastal stations of the R.A.F. with 
highly instructive results, though the benefits, be it said, 
accrue rather to the bomber squadrons than to the boats 

The R.A.F. Station at Calshot (under the command of Group 
Captain A. Coningham, D.S.O., M.C., D.F.C., A.F.C.) is the 
base for a number of these target boats, which cater for the 
requirements of certain squadrons in southern England In 
addition, Calshot embodies the Marine Craft Pool (or depot 
so on a recent visit there was ample opportunity to study the 
construction and work of these unusually interesting craft 
The standard R.A.F. armoured target boat is built mainly 

of spruce and mahogany. It is goft. long, has a beam of 
8ft. 6in.. and draws about 3ft. of water. Loaded it weighs 
74 tons Three 100 h.p. Power-Meadows engines, for which 
there are three petrol tanks totalling 120 gallons, give a speed 
of 23 knots. The crew is composed of three men: the coxswain 
a wireless operator (who, as a precautionary measure, keeps in 
touch with an attendant pinnace), and a deck hand 


The rubber-mounted armour plating is 4in. and }in. thick 
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and protects the crew, petrol tanks, and engine space. Bow 
and stern are packed with a preparation known as Onazate 
which ensures that, even should the boat turn turtle, it would 
reraain afloat. The deck is painted yellow so that the craft 
may be spotted easily from the air. 

Despite their somewhat peculiar design, cramped accon 
dation and the handicap of their armour, target boats, on 
several occasions, have made trips from Bridlington to Calshot 
evoking praise even from ex-Naval officers at Calshot 

When a squadron wishes to conduct a bombing exercise 
igainst a target boat the C.O. signals Calshot and infor 
the officer in charge of the boats what type of course he requires 
the craft to take A special code has been evolved for the 
purpose Ar,’’ for example, means ‘“‘ straight coursé 
‘Cg*’ is ‘“‘ unlimited course [left to the whims of 
coxswain}] at 10 knots’ and so forth [he Calshot target 
boats normally operate in Christchurch Bay 
engined safety tender is anchored during the practice 

On the occasion of Flight’s visit, the writer flew 
Singapore III flying-boat of No. 240 (G.R.) Squadron 
is stationed at Calshot, and is commanded by Sqn 
M. W. C. Ridgway, and by arrangement with Wing Cdr. G. 
Bladon was able to watch a flight of Perseus-engined Vild¢ 


beest IV torpedo bombers making a dive bombing attack. 1T 


vhere a Dies 
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rmoured Target Boats 


accuracy seemed outstandingly good. Direct hits, of 
course, are comparatively rare, due to the small dimen 
sions and speed of the boat 

The coxswain of the armoured boat has clear instruc- 
tions which are to be followed in the event of a direct 
hit. He must stop the boat, fire a smoke candle, and 
proceed slowly toward the safety pinnace. Should the 
hit be in an unarmoured spot he is told to plug the leak 
pump out the compartment, and signal to the safety 
pinnace to be taken in tow 

Conditions in the boat during operations could hardly 
be described as pleasant They might be likened to 
those prevalent in the bowels of a tank Imagine three 
100-h.p. engines—probably at full blast—and three 
figures in respirators and topees going about their busi- 
ness in a reverberating steel-clad box with daylight show- 
ing only through two small panels of transparent material 

Extra pay to the men is 6d. a day when the boats 
proceed to sea and an additional 6d. for each day on 
which they are employed as targets A proportion of 
the coxswains are civilians, as there is a temporary 
shortage of suitably trained men in the Service There 
have been one or two instances of members of the crew 
arriving on shore unconscious, asphyxiated by the 
stannactite fumes from the practice bombs. In the early 
days, concussion from a bomb striking the deck just 
above a man’s head was also a_ problem Hence the 


topees 


The distance between the two salvos indicates the 
Proximity of machines in a dive-bombing attack. 


A Vildebeest torpedo bomber makes a dive-bombing 
attack. 


The crew of one of the Calshot boats in full 
regalia. 


Flight photographs 
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A COURAGEOUS CAMEO 

A scene which may be wit- 
nessed scores of times during 
a working day in Courageous 


The Work of H.M.S, 
“Courageous” in 
Preparing Pilots for 
the 


Naval Air 


Branch 


(llustratea with “ Flight 
photographs 


TRAINING CARRIER 


HIS is an eventful period in the development ol 

British Naval Aviation. The Fleet Air Arm 

(soon to become the Naval Air Branch) is at a 

transitory stage, passing from the administration 
of the Air Ministry to that of the Admiralty. Complete 
control of the training of personne! is likely to be taken 
over on April 1 

Meanwhile there is tremendous activity in the produc 
tion of specialised Fleet aircraft, carrier vessels and, of 
more immediate interest, pilots. 

At such a time, therefore, Flight considers itselt fortu 
nate in having been represented on board H.M.S 
Courageous at the commencement of her current training 
programme in the North Sea 

We found the drifter Halo—tender to Courageous- 
among the grey mysteries of Rosyth Dockyard. She was 
nestling against a jetty, from the heights of which we 
eontemplated the descent to her homely deck. Up on the 
bridge with the officer in command (a Fleet Air Arm 
pilot. by the way) we shunted and churned our way out 


The take-off of a Fairey 
Swordfish T.S.R. biplane 
as seen from the bows 
of Courageous Actually 
this view was secured 
from the level of the old 
lower flying deck which 
is no longer used. 


into the darkening Firth of Forth with an exquisite train 
of seagulls, their wings golden from our lights, undulating 
over our wake 

The Forth Bridge above us and a toy train 
threaded its way through the triangulated girders as we 
nosed our way out through the boom defences 

Courageous, having stayed out to sea rather longer than 
anticipated, was late at our rendezvous in Aberlady Bay 
and for nearly an hour we thumped farther and farther 
towards the open sea, the Sub-Lieutenant alternating 
between chart and binoculars 

Then we spotted her, far away in the blackness. Just 
faint rows of lights which, as we drew nearer, revealed het 
vast bulk, her boats and guns, booms and chains, brass 
work and Carley floats and a group of figures in the stern 
where we drew alongside, staring in wonder at the tower 
ing grey steelwork above 

Then we met that hospitality which can only be 
described as Naval, being characterised not only by its 
friendliness but by its uncompromising welcome into an 
1ura of supreme tradition We shepherded down a 
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corridor leading from the quarter deck past racks of 
revolvers and rifles, white steel walls, shining brasswork 
and dark wood into the community which is an aircraft 
carrier 

Capt. M. L. Clarke received us in his cabin and we were 
later introduced to Wing Cdr. Jack Noakes, Lt. Cdr. 
E. O. F. Price (O.C., No. 811 T.S.R. Squadron, which 
operates as a training unit), and others whose job is to keep 
Courageous slipping through the water and the Swordfish 
flying from her deck, 

‘Eight eleven’’ was functioning early next morning 
and we soon left the wardroom for the windswept flying 
deck, a great expanse of steel flanked by safety palisades. 
Bracing ourselves against a 30-knot wind we attained the 
superstructure on the starboard side. Here are installed 


Capt. M. L. Clarke on the bridge of the Courageous during 
flying exercises. 


(Above) The handling 
party rushes out asa 
Swordfish is pulled to 
a standstill, having 
caught the first of the 
four arrester wires. 
The machine is im- 
mediately dragged 
back for another 
take-off. 


(Right) Lt. Cdr. 
E. O. F. Price, officer 
commanding No. 811 
(T.S.R.) Squadron, 
which is now func- 
tioning as a training 
unit. Lt. Cdr. Price is 
seen ‘‘studying form’’ 
from ‘The King’s 
Hut.’ 


the Captain, officer of the watch, navigator, signals officer, 
Wing Cdr. Noakes and Lt. Cdr. Price 

With Lt. Cdr. Price we shared “‘ The King’s Hut,"’ a 
pleasant little wooden structure round the rear of the 
funnel. This was built originally for the use of His Majesty 
King George V, and now serves as a very useful vantage 
point from which the C.O. may survey the landings and 
take-offs of his trainees 

Incidentally, it is considered a heinous offence to refer 
to these as pupils ; a number of the pilots practising land 
ings on the day in question had nearly 600 hours in their 
log books. But no matter how masterly his handling of 
a Blenheim or a Hurricane a pilot still requires the guidance 
of Lt. Cdr. Price and his flight commanders in learning 
the technique of deck landing, for it is quite a specialised 
business though not so difficult as it looks. 

Confirmation of this was forthcoming from two rating 
pilots whom we were in time to watch making their first 
solo landings on the deck of an aircraft carrier. These two, 
unlike the ex-R.A.F. personnel, had not taken the T.S.R 
course at Gosport, but were attached for deck landing 
training from No. 1 F.T.S., Netheravon. Although rank- 
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batch of about twelve pilots is received by the squadron every 
six weeks. 


On joining the Courageous the pilots under instruction do 


three landings in a Gipsy Moth, or, more accurately, the 
instructor does the first, the controls being handed over to the 
trainee for the second and third. If the instructor is satisfied 
that the pilot under instruction is competent he is transferred 


to a Swordfish and does three ‘‘dummy runs ’’ 
before making a touch-down. 
landings during their week at sea, finishing with 


without landing 
In all, the pilots do about thirty 
a landing 


with a passenger, one without the arrester wires and one with 


A Flight Commander signals 
to an approaching pupil. From 
top to bottom the signals are : 
“go up’’ ; ‘‘up just a shade’’ ; 
and ‘‘ cut your engine.’’ 


ing as leading seamen, they 
were shortly to become petty 
officers. 

While we were watching the 
trainees making their circuits 
Lt. Cdr. Price outlined for us 
the training programme. The whole of the flying personnel 
of his squadron is based at Donibristle, only the training 
staff (squadron commander, two flight commanders and 
the adjutant), a small batch of pilots together with four 
Fairey Swordfish torpedo-spotter-reconnaissance biplanes 


and two De Havilland Gipsy Moths, being taken out in the 


Courageous on each trip. All the pilots, except the leading 
seamen, had turned over from the R.A.F. and had already 
taken the T.S.R. course at Gosport. With 811 Squadron 
they were being given not only deck landing training but 
a short syllabus dealing with the work of a first-line T.S.R. 
squadron, including the tactics of the torpedo attack, 
reconnaissance exercises against a destroyer from Rosyth, 
and bombing of the high-level and diving varieties. 

It is usual, if there are any battleships in the area, for 
the pilots to be shown a full-calibre ‘“‘shoot.’’ A new 








the Swordfish carrying a 
torpedo. When not prac- 
tising landing-on, the pilots 
are taken round the ship 
and are given lectures by the 
officers on aspects of naval 
life. 

All training landings are 
directly controlled by one of 


the flight commanders who, stationed on the aft end of 

the flight deck, wields a pair of white wooden hand discs 

Raising the discs above the head signifies that the pilot 

should go higher; dropping them below shoulder height, 

that he should come lower ; and holding them in the form 
of a cross, that he should cut his 
engine. Farther up the deck is a 
second officer who, by means of hand 
flags, can acquaint a pilot of the fact 
that he has missed the arrester wires 
and that he must open up and make 
another circuit. 

The machines are handled on the 
deck by the flight-deck party, com 
posed of seamen from the ship's com 
plement who work in four watches of 
twenty each. They are under the 
control of an officer who is respon 
sible for the ranging of the aircraft 
and while flying is in progress betake 
themselves to the palisades. 

There is a practical system of 
signals with coloured flags run out 
ithwart the deck and by a mechani 
cal shutter at the rear of the funnel 
The shutter is used to signal the 
“‘affrmative’’ for landing-on \ 
green flag athwartships tells th 
pilot that his arrester hook is not 
lowered, while a red flag signifies 


The crew of the “crash boat,’’ which 

hangs from the davits of the attendant 

destroyer, H.M.S. Scimitar, throughout 
flying operations. 
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a 

that there is a hitch (as likely as 
not a failure in raising the arrester 
wires) and that he must not land 
his machine on until instructed 
All these signals are under the 
control of the Wing Commander, 
who usually fires a Verey light 
simultaneously with the showing 
of the red or green flag 

Projecting from the port side of 
the ship toward the stern are 
booms which show the Squadron 
pennant, denote by means of a 
flag what type of aircraft is operating from the deck and 
exhibit the ‘dummy run”’ flag in the preliminary stages 
of training. 

Incidentally, the Lieutenant Commander pointed out that 
the coloured band round the fuselage of a naval machine 
indicates to which carrier the aircraft belongs; blue, for 
example, represents the Courageous, and red the Furious 

Every landing and take-off is watched by Lt. Cdr 
Price, who sets down his comments in a notebook while 
his recorder keeps check on other operational data. The 
record at the end of even a winter’s day frequently shows 





between 120 and 140 landings 


Style 

One can stand hour after hour watching the flying and 
never become bored, particularly when an expert is at hand 
to point out, for instance, that a short pilot usually tends 
to look over the side of his cockpit while landing-on and, 
in consequence, will drop a wing on the side in question. 
Even more striking than these little personal idiosyncrasies 
is the startling improvement which is always apparent after 
a few landings. There are, of course, difficulties which are 
not always eradicated so easily, notably the tendency to 
bounce the machine on the rounded-down end of the deck 
when landing-on—frequently at the cost of a fractured tail 
wheel 

One thing is certain. When these pilots under instruc 
tion go back to ‘‘ Doni-Bee ’’ after a few days in Courageous 
they are well on the way to becoming first-class deck- 
landing specialists. 

Of the Courageous, we have already published a good 
deal of descriptive matter. There are, however, certain 
features which impress particularly. Prominent among 
these is the effectiveness of the deck arrester gear. This 
takes the form of stout steel wires running athwartships 
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(Left) Pilots waiting in the palisades. 

In the foreground are the first two 

rating pilots to land solo on an 
aircraft carrier. 


(Below) Wing Cdr. Jack Noakes, 

who controls fiying operations, 

seen in the upper works of the 

Courageous. Wing Cdr. Noakes will 

be remembered for his inimitable 

crazy-flying on a 504 Avro at the 
early Hendon Displays. 


near the stern and raised above the deck on collapsible 
supports. Before landing-on the pilot of the aircraft lowers 
a hook beneath the fuselage of his machine, and this catches 
a wire. The shock is taken and the arresting action pro 
vided by an hydraulic system below decks, complete details 
of which are withheld Even should a pilot give his engine 
‘full gun’’ after having caught the wire he is still held 
back tenaciously. 

While at sea in Courageous we were able (due to fog and 
suspension of flying) to cross over to H.M.S. Scimitar, the 
attendant ‘‘ safety "’ destroyer which sticks doggedly astern 
on the port side. Her commander told us something of 
how his ship co-operates with the Courageous. When the 
carrier hoists the “‘ aeroplane flag’’ at the dip, hands are 
piped to their “‘ flying stations.’’ Before flying starts the 
crash party mans the rescue boat which hangs ready at 
its davits, equipped with fire extinguishers, grapnel, axe, 
cutters and lifebuoys and first-aid equipment. A second 
party is detailed to man the rescue derrick installed on the 
forecastle. This party is provided with a boat-hook and 
grapnel, heaving lines and a lifebuoy attached to a heaving 
line. In the event of a crash the First Lieutenant would 
pass word to the rescue boat by megaphone 

Sitting in a boat for hours on end in the North Sea on 
1 winter’s day can be distinctly unpleasant, despite oil 
skins, but the crew of the Scimitar’s crash boat seemed not 
only cheery but interested in the operations of the great 
grey carrier off their starboard bow. 

We left Courageous with one regret: that 
none of the new Blackburn Skua fleet fighter dive bomber 
monoplanes. Actually a flight of Skuas had landed on 
the day before our arrival but had left again for Doni 
bristle. One heard some highly enthusiastic reports, 
auguring well for the success of these and other advanced 
types, which will see service with our Naval Air Branch 


we had seen 
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More Astronomical Figures : ‘‘ Technical ' 


and Warlike Stores” Allotment Equals 
Whole Air Estimates of a Few Years Ago : 
Civil Aviation Not Neglected 


LYING is going to cost the nation £220} millions this 

year. That the actual net figure is ‘‘only’ 

£66,651,000 does not really mean very much, other 

than that the rest has to come out of other pockets. 
The Air Estimates were issued last Friday, and, as is cus 
tomary, they were accompanied by a memorandum by the 
Secretary of State for Air, Sir Kingsley Wood. The gross 
and net figures to be voted under the different heads are 
given in a table on page 251. That in which Fijght 
and most of its readers are mainly interested is Vote 3, 
‘* Technical and Warlike Stores."’ 

There is food for thought in the reflection that this year th« 
net sum to be voted under this head alone is approximately 
equivalent to the total Air Estimates of a few years ago! The 
amounts to be voted under the eight different subheads are 
shown in the following table: 


SUBHEADS UNDER WHICH VOTE 3 WILL BE ACCOUNTED FOR. 





Estimates 
1938. | 
| Including | Increase Decrease 
1939 Supple- 
mentary 
Estimate 
A. Experimental and Re- | £ f f f 
search Establishments | 763,000 623,000 140,000 
B. Inspection Services | 1,279,000 960,000 319,000 | 
C. Aireraft and Balloons 93,640,000 | 51,835,000 | 41,805,000 
D. Warlike Stores and Sup- | | 
plies | 17,970,000 | 14,126,000 | 3,844,000 
E. Technical Equipment | 5,327,000 | 4,869,000 458,000 - 
F. Miscellaneous Stores 2,080,000 | 2,935,000 | 855,000 
G. Mechanical Transport and | 
Marine Craft 2,995,000 2,560,000 435,000 
H. Miscellaneous Research | 
and Development 389,000 347,000 42,000 
Gross Torat '8124,443,000 | 78,255,000 | 47,043,000 855,000 
Deduct— Add 


| 107,573,000 | 38,763,000 


J. Appropriations-in-Aid 68,810,000 


Torat £16,870,000 | 


39,492,000 
a 


Net 47,043,000 | 69,665,000 








| Net Decreast £22 622.000 


(a) Includes £200,000 for development of civil aircraft types, in respect of whic! 
provision is made under Vote 8, subhead D, for 1939; £130,000 for stores, in respect 
of which provision is made under Vote 2, subheads D and E, for 1939, and £56,500 
for miscellaneous inspection expenses, for which provision is made under Votes 2 
4 and 9, for 1939. 





In previous years the Air Estimates have contained a cer 
tain amount of information concerning the sums to be spent 
on complete aircraft, complete engines, aircraft spares and 
engine spares. This year they maintain a discreet silence, and 
the only information about subhead C of Vote 3 vouchsafed, 
in a brief memorandum, is that ‘‘ Provision is made under this 
subhead for the supply, reconditioning and repair, by contract, 
of airframes and engines, including the cost of manufacture by 
the shadow factory organisation, and for the purchase of spare 
parts and parachutes. Provision is also made for the purchase 
and repair by contract of balloons, winches and hydrogen 
cylinders. The cost of research and development work on air- 
craft and balloons carried out by contract is also included.’ 
Similar reticence is maintained concerning several other sub- 
heads of Vote 3, such as that dealing with armament, ammuni- 
tion, petrol and oil. 

In view of the vital importance of research, it is of interest 
to quote the following figures from the memorandum on sub- 
head A of Vote 3:— 
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RECAPITULATION OF SUBHEAD A. 
Estimates 
Establishment, etc. 
1939 1938 
_ 1 Royal Aircraft Establishment 531,000 455,¢ 


2. Miscellaneous Establishments 

Airworthiness Department and 
tions Department 

Aeroplane and Armament Experimental Establis 
ment 

Marine Aircraft Experimental Establishment 

Establishment for Torpedo Experimental Work 

Balloon Development Establishment 


Publica 


rechnical 





Airship Base, Karachi Rv). 
Research Station 45,300 
Drawing Office Staff at No. 1 Maintenance Unit 1.2 
rechnical Development Staff at Contractors’ Works 1 
Special Research 600 
Ordnance Board, War Office 1,480 
Royal Small Arms Factory 915 
Research Department, Royal Arsenal | 2 020 
Design Department, Royal Arsenal | 2.170 
Chemical Defence Experimental Station } 2,08 
Admiralty Compass Observatory | ‘ 
Provision for probable additional staff 

Scientific Committees and Consultants +i 

Total £ 623,00) 


Of thé appropriations-in-aid by far the largest item is that 
of the Fleet Air Arm. A memorandum explaius that the pay 
ments by the Admiralty in respect of equipment for the Fleet 
Air Arm (/7,218,000) represent payments in respect of con 
tractors’ bills for equipment ordered before April 1, 1939, pro 
vision of, prototype aircraft, inspection of equipment, over- 
hauls and repairs to equipment carried out at Royal Air Force 


stations, and issues from Royal Air Force stocks. Another 
memorandum explains that: 
“Under the arrangements existing before the decision of 


H.M. Government to transfer the administrative control of the 
Fleet Air Arm from the Air Ministry to the Admiralty, the 
Admiralty paid a grant to Air Votes in respect of the esti 
mated expenditure incurred on the pay, allowances and 
victualling of the Royal Air Force personnel borne for duty 
with the Fleet Air Arm (including officers attached to the 
Royal Air Force from the Royal Navy) and the provision and 
maintenance of the necessary matériel. This grant from Navy 
Votes was treated as appropriations-in-aid of Votes 1, 2 and 3 
Pending completion of the transfer arrangements, the grant 
system was continued for 1938, and was extended to cover 
certain services, the cost of which had hitherto been borne 
wholly by Air Votes, e.g., the training of naval personnel of 
the Fleet Air Arm at Royal Air Force establishments and the 
provision of prototype aircraft. All expenditure covered by 
the grant was accounted for in Air Votes 





will 


as such 


‘As from tst April, 1939, the grant system 
cease and the relative expenditure will be accounted for by 
the Admiralty and will be borne directly by Navy Votes 
except expenditure on certain services which will fall on Air 
Votes in the first place and in respect of which repayment 
will be made from Navy Votes These repayment 
include certain training of naval personnel for the Fleet Ai 
Arm, payment for equipment ordered before 1st April 
provision of prototype aircraft, inspection of equipment, ove! 
hauls and repairs to equipment carried out at Royal Air Force 
stations, issues from Royal Air Force stocks, and a share of 
the current Royal Air Force stations at which Fleet 
Air Arm units may be accommodated. Provision for the repay- 
ments from Navy Votes is taken under the appropriations-in- 
aid subheads of Votes 1, 2, 3 and 4.”’ 


services 


1939 


costs ol 


Civil Aviation 

At long last we are beginning to spend appropriate amounts 
on the development of civil aviation. For far too long has 
this branch been the Cinderella of the spending departments 
and a total of £5 millions in round figures cannot be regarded 
as excessive, bearing in mind the Empire service developments 
which are in progress or about to be begun. The sums to be 
spent on civil aviation under Vote 8 are shown in the table on 
the next page. 
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SUBHEADS UNDER WHICH VOTE 8 WILL BE ACCOUNTED FOR. 





Estimates 
1938. 
Including Increase Decrease 
1939 mentary 
Esti 
é = f f 
A. Salaries, Wages, etc. 161,000 136,000 25,000 - 
B. Supplies and Transporta 
tion 27,000 | 22,000 5,000 — 
C. Ground Equipment and | 
Ancillary Services 523,000 | 432,000 91,000 —_ 
D. Development and Con | 
struction of New Types 
of Civil Aircraft 500,000 (a) 500,000 = 
E. Works, Buildings and 
Lands . 818,000 647,000 171,000 as 
F. Grants towards Ground 


Services for Empire 
Air Routes 219,000 435,000 - 216,000 
G. Grants towards Meteoro- 
logical Services for 
Empire Air Routes 26,000 b) 26,000 _ 
H. Grants towards Night 
Lighting of Aerodromes 


in the United Kingdom 75,000 — 75.000 | 
J. Subsidies and Grants ... 2,520,000 1,343,000 1,177,000 
K. Surveys and Experi- 

mental Flights = 100,000 100,000 
L. Heston Airport—Manage- 


ment and Maintenance 
Expenses : 15,000 12,000 3,000 _ 
M. Telephone and Telegraph 
Services; Miscellaneous 





Charges 55,000 35,000 20,000 - 
Gross Torat | £5,039,000 | 3,162,000 | 2,093,000 216,000 
' 
Deduct— Add— 
N. Appropriations-in-Aid 252,000 236,000 — 16,000 








Net TorTar 2,926,000 2,093,000 232,000 








| $4,787,000 








Net INCREASE £1,861 ,000 





(a) Hitherto provided for under Vote 3, subhead C. £200,000 was provided in 1938. 
(b) Hitherto provided for under Vote 9, subhead G. £28,000 was provided in 1938. 





In a memorandum to Vote 8 it is explained that 

‘This Vote provides for the cost of State-owned civil air- 
ports ; for expenditure (including certain grants) in connection 
with the ground organisation of Empire and internal air 
routes; for subsidy payments to air transport companies; for 
surveys and experimental flights for the development of air 
routes; for the development and construction of new types 
of civil aircraft; for grants to light aeroplane clubs and the 
British Gliding Association ; for the expenses of the Air Trans- 
port Licensing Authority and a contribution towards those of 
the Air Registration Board ; and for other expenses in connec- 
tion with civil aviation.”’ 

And that the increase in Vote 8 is due mainly to 

(a) additional subsidies to air transport companies arising 
from the full operation of the Empire air mail scheme 
and the proposed introduction of new air services in 
Europe and elsewhere ; 
the transfer to subhead D of provision for tae develop- 
ment and construction gf new types of civil aircraft, 
hitherto made under Vote 3; 
(c) increased grants to light aeroplane clubs owing to the 

development of the Civil Air Guard scheme; 

(d) the development of Heston airport 


(b 


EXTRACTS FROM MEMORANDUM BY 
THE SECRETARY OF STATE FOR AIR 


Financial Summary 


The net amount which Parliament is being asked to vote for 
Air Services for the financial year 1939 is £66,561,000. This 
amount is, however, arrived at after taking into account issues 
to be made from the Defence Loan as appropriations-in-aid 
(£142,000,000) ; and it includes provision for interest 
(£2,610,000) to be paid on the loan money received in 1937 
and 1938. Excluding these two elements, the resulting figure 
is £205,951,000. This shows an increase of over 50 per cent. 
on the corresponding figure for 1938, when account is taken 
of the two Supplementary Estimates for that year. 

In 1934 the expenditure on Air Services was £17,670,893, 
and during the immediately preceding years the expenditure 
did not vary greatly from that figure. The years from 1935 
onwards, however, have witnessed progressively large increases 
in the necessary provision, as the following table shows :— 
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ANNUAL INCREASES. 

















993,000 | 3,572,000 | 4,200,000 5,718,000 


Fleet Air Arm 1 
1,413,100 | 1,476,600 | 1,708,600 2,284,000 


Other receipts 


8,206,000 


j 
| 
9 @ aca 2 
| 3,850,700 


1935* 1936° 1937* 1938* 1939 
| —_—_—_—  ——_—__}|—_ ae eepeaseannaenarea 
. | £ £ f f f 
Gross Estimate }31,002,100 [55,748,700 [88,408,700 [134,403,000 |220,626,700 
(Interest charge in- | | 
cluded) on - (780,000) | (2,610,000) 
Deduct 
Appropriations - in - | 
aic | 
Loan provision 126,000,000 52,900,000 (142,000,000 
| 


Net Estimated to be | 
voted 73,501,000 | 66,561,000 
| 


127,596,000 '50.700,100 [56,500,100 
| | 





Corresponding figures | 
excluding the Loan | | 
elements /82,500,100 |!25,621,000 205,951,000 

| | | 


* Including Supplementary Estimates, except that presented on 20th February, 
1939 (H.C. 63 of 1938-39) 











The gross provision for 1939 makes allowance, as is custom- 
ary, for those underspendings which experience has shown to 
be unavoidable, particularly on works services 

The greater part of the appropriations-in-aid consists of re- 
ceipts from the Defence Loan. The amount receivable in 1939 
in-respect of the Fleet Air Arm (mainly on account of equip- 
ment ordered before April 1, 1939) is hardly comparable with 
the provision for 1938 and earlier years, owing to changes 
arising from the impending transfer of the administrative 
control of the Fleet Air Arm to the Admiralty. 


Provision ander the Several Votes 


A brief survey of the provision made under the several Votes 
is given in the following paragraphs 

Vote A.—This Vote provides for a maximum of 118,000 
officers and airmen of the Royal Air Force to be borne on any 
one day during the year. It is expected that the maximum 
number borne will be attained towards the end of the financial 
year. 

In view of the impending transfer of the administrative con- 
trol of the Fleet Air Arm from the Air Ministry to the Ad- 
miralty, it has been arranged that, as from 1st April, 1939, 
all personnel for the Fleet Air Arm (including those lent from 
the Royal Air Force) shall be borne on Navy Votes only 

Vote 1 (Pay, etc., of the Royal Air Force) ; Vote 5 (Medical 
Services); Vote 6 (Technical Training and Educational Ser- 
vices). 

These three Votes provide for the pay of the great majority 
of the regular officers and airmen and of the civilians employed 
at Royal Air Force units. The total of the three Votes stands 
at £16,881,000 net, or approximately £4,000,000 more than 
the provision for 1938 This increase arises almost entirely 
from the additional numbers required to meet the growth in 
the strength of the Royal Air Force and the corresponding 
expansion in training facilities 





Vote 2 (Quartering, Non-Technical Stores, Supplies and 
Transportation) stands at {10,912,000 net, which represents 
an increase of £3,422,000 over the provision for 1938. 

This Vote is concerned principally with the physical welfare 
of the personnel of the Royal Air Force, since it provides for 
food, clothing, and the furnishing of barracks and quarters 
It also covers the cost of transportation by land and sea. To 
a large extent, the increased provision for 1939 follows auto 
matically from increased numbers, but a substantial sum is 
required to augment reserve stocks of clothing and stores 

Vote 3 (Technical and Warlike Stores) stands at /16,870,000 
net. Excluding Defence Loan receipts, the net provision for 
1939 is £114,870,000, as compared with 472,152,000 for 1938 

The larger total is to meet payments maturing in the course 
of the year on contracts already placed for airframes, engines, 
instruments, equipment, balloons, guns, and ammunition, in 
cluding purchases for reserve. Further contracts will be 
entered into during <he coming year in fulfilment of the author- 
ised expansion programme, but the bulk of the expenditure 
on these commitments will, in the same way, mature for pay- 
ment after 1939. 
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The amount included under Vote 
technical development is 


3 for scientific research and 
£3,418,000, as compared with 
£2,488,000 for 1938. The increase of £930,000 is due mainly 
to an extended programme for the development of armament 
and new designs of engines to meet the latest operational re- 
quirements. This part of the Estimate also provides for addi- 
tional facilities at experimental establishments and for the 
modernisation of existing equipment. 

As announced last September, it is proposed to supply air 
craft for the re-equipment of certain squadrons of the Royal 
Air Force in !udia at the cost of the Imperial Exchequer. The 
cost would be borne by the Vote for India and Burma Services 
and provision is taken under Vote 3 for an uppropriation-in-aid 
in respect of the value of the equipment to be issued in 1939 

Vote 4 (Works, Buildings and Lands) stands at 44,250,000 
net. Excluding Defence Loan receipts, the net provision for 
1939 is £48,250,000, as compared with {24,040,000 for 1938, 
an increase of $24,210,000, 

fhe large expansion of the Royal Air Force involves not 
only the construction of operational stations, but also the build 
ing of training.establishments and of storage accommodation 
for the large quantity of equipment now being acquired. The 
greater part of the provision under this Vote is in respect of 
services which have already received Parliamentary authority 
About one-third of the gross provision is for measures which 
have been, or are being taken, to increase actual and potential 
capacity for production, 

Vote 7 (Reserve and Auxiliary Forces) stands at {4,789,000 
net, which represents an increase of {2,697,000 over the pro 
vision for 1938. 

The increase is due mainly to the expansion of Class E of 
the Reserve (pensioners and ex-airmen), the formation of addi 
tional and the expansion of existing sections of the 
Royal Volunteer Reserve, and the organisation of 
balloon the Auxiliary Air Force outside the 
London area. 

Vote 8 (Civil Aviation) stands at / 
represents an increase of {1,861,000 over the provision for 1938. 

One-half of the gross provision is in respect of subsidies and 
grants, and nearly two-thirds of the net increase on the Vote 
is due to provision for additional subsidies to air transport 
companies, arising from the progressive development of ait 
services, and for increased grants to light aeroplane clubs, owing 
to the development of the Civil Air Guard scheme 

Provision is now made under this Vote for the development 
and construction of new types of civil aircraft, hitherto made 
under Vote 3. 

In addition to the provision made under this Vote, certain 
services are carried out for civil aviation as a charge to other 
Votes, e.g. Meteorology (Vote 9) and staff of the Director 
General of Civil Aviation (Vote 10). 


sections 
Air Force 

squadrons of 
which 


£4,787,000 net, 


Vote g (Metecrological and Miscellaneous Effective Services) 
stands at /£5,355,000 net, which represents an increase of 
£2,602,000 over the provision for 1938. 

The provision made for Meteorological Services shows a net 
increase of £30,000, but provision for grants towards meteoro 
logical services for Empire air routes, amounting to {£28,000 
in 1938, has this year been transferred to Vote 8 (Civil Avia- 
tion). The expansion of the Royal Air Force and the develop- 
ment of civil aviation necessitates the appointment of addi 
tional meteorological staff, and this accounts for the bulk of 
the increased provision. 

Additional facilities are being provided for tele-communica 
tions. Aircraft will be hired from civil companies on a larger 
scale than in 1938, to provide practice for the anti-aircraft units 
of the Army. Other increases are determined mainly by the 
size of the Royal Air Force. 

Vote 10 (Air Ministry) stands at net, which 
represe¢ nts an increase ol $520,000 Over the provision for 1935 

There has been continuing pressure in all departments, and 
the increase is due to additions to staff in all grades, adminis- 
trative, teehnicai, scientific and clerical, which have been and 
wi'l be necessary to enable the Headquarters of the Air Ministry 
to cope with the great volume of work resulting from the 
acceleration and development of the expansion programme. 

A major reorganisation was effected in July, 1938, when 
responsibility for production was placed under the Air Member 
for Research and Development-—his title being changed to Air 


#2,130,000 
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Member for ‘Development and Production. One Mem! 
Council thus became responsible for co-ordinating all tec 
aspects of research, design, production and inspection. At 
same time the Directorate of Aeronautical Production 
placed under an additional Member of Council, the Dir 
General of Production, and separate Directorates were for 
to deal with the different aspects of the production prob! 
[here has also been some change in the organisation of 
Air Staff, certain posts having been upgraded in view 
_creased responsibilities and volume of work Iwo special | 
have also been approved to facilitate co-ordination and lia 
in connection with the Volunteer Reserve and the Auxiliary 
Air Force. 

Vote 11 (Half-Pay, Pensions and other Non-Effective 
vices) stands at £587,000 net, which represents an increase of 
£63,000 over the provision for 1938 

In a comparatively young service a growth of the 
list from year to year is inevitable 


»eT- 


pensions 


Strength and Organisation By the end of the financial 
year 1938, the first-line strength of the Royal Air Force at 
home will have been expanded to 1,750 aircraft in accordance 
with the programme announced in the Statement relating to 
Defence issued in 1936 (Cmd. 5107) In addition, during 
1935, plans have been laid, production Capacity created and 
personnel recruited which will form the basis of the further 
measures of acceleration and expansion announced in the 
House of Commons on May 12 and November 10, 1938 

During the year, the organisation of the Royal Air Force at 
home has been strengthened by the creation of three new Com- 
mands 

rhe Maintenance Command is now responsible for the ad- 
ministration of all storage umts and depots at home, including 
many which have been estabiished recently. Considerable re- 
sponsibility has been delegated from the Air Ministry to the 
Command, which now deals directly on maintenanc¢ questions 
with the operational and training Commands 

A Balloon Command also been established to take 
charge of the administration and training of the 47 units in 
different parts of the United Kingdom now comprised in 
balloon barrage scheme: for operational purposes the squadrons 
remain under the command of the Air Officer 
in-Chief, Fighter Command 

A Reserve Command has been formed to be responsible for 
the training of all sections of the Volunteer Reserve 
air crews and ground personnel. The Command will also con- 
trol the elementary flying training school to which regular per- 
sonnel are sent for initial instruction being sent to the 
service flying training schools. 

Overseas, the strength of the Royal Air Force has been in- 
creased during the year by three squadrons in the Middle 
East. In view of the wide scope of the Middle East Command 
—which is responsible for Royal Air Force units in East Africa 
and the Sudan as well as in Egypt, Palestine and Trans- 
Jordan—the status of the Commanding Officer has been raised 
to that of Air Officer Commanding-in-Chief. 

Personnel.—To provide the necessary personnel for the man- 
ning of the enlarged Force and the continuing expansion dur- 
ing 1939 and 1940, the strength of the Royal Air Force borne 
on Vote A has risen to about 96,000 as compared with about 
30,000 in 1934. During 1939 the strength is expected to 
to 118,000. Increased requirements for air have | 
met by special schemes of direct entry and subsequent train- 
ing; the number of airman pilots has been substantially in- 
creased ; air observers have been given the same status as ail 
man pilots. Training establishments have been considerably 
expanded, and new technical training schools have been brought 
into being at Cosford (Stafiord), St. Athan (Glamorgan), 
Yatesbury (Wiltshire) and Locking (Somerset) 

Increases have been made in the Auxiliary and Re- 
serve forces. The establishments of the flying squadrons of 
the Auxiliary Air Force have been enlarged and airman puots 
have been introduced. The Auxiliary Ai: Force now includes 
the balloon barrage squadrons; ten of these units were formed 
last year for the defence of London, and thirty-seven additi« al 
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squadrons are now being formed to man balloon barrages to 
rotect other important centres. The pilot strength of the 
Royal \ir Force Volunteer Reserve has increased to over 
2,500 and special sections have been formed for administra- 
tive, equipment and medical personnel and for air crews and 
the technical trades. Thirty-five Royal Air Force Companies 
of the Auxiliary Territorial Service for Women are being 
formed and will be affiliated to regular or auxiliary units. The 
Civil.Air Guard has been brought into being, and steps are now 
being taken to categorise its members according to the duties 
they will perform in emergency. The Air Defence Cadet 
Corps scheme for boys between the ages of 14 and 18 was 
also successfully launched by the Air League of the British 
Empire during last year and has made rapid progress. 
Matervial.—The expansion and re-equipment of the Air 
Force is dependent on a very great increase in the production 
of aircraft, engines, armament and equipment of all kinds. 
The volume of production is now large. There is a substantial 
output from the Government factories established in accord- 
ance with the policy announced in 1936; this is increasing 
rapidly. In general, the supply of engines, armament and 
equipment has kept pace with the delivery of airframes. 
Steps were taken during 1938 to create the large additions 
to productive capacity which will be required to implement 
the new measures announced in May and November, and to 
provide the necessary potential for further expansion in the 
event of emergency. This capacity is being provided partly 
by the extended use of sub-contracting; partly by additions to 
existing factories; partly by the erection of new factories to 
be managed by large engineering firms not previously con- 
cerned with the manufacture of aircraft ; and partly by capacity 
to be developed in the overseas Dominions. 


CIVIL AVIATION 


Empire and Exterral Air Services.—In June, 1938, legisla- 
tive effect was given to the Government’s proposals for a 
greater measure of State assistance for air transport services. 
The present Estimate provides for a subsidy of {2,059,000 for 
external air services. 

On July 28 last, the third stage of the Empire Air Mail 
scheme, providing for the carriage by air from this country, 
without surcharge, of all first-class mail on the Empire Air 
Routes, was completed by the extension of flying boat ser- 
vices to Australia. As from September 2, 1938, the Air Mail 
scheme was extended to Hong Kong. 

As a result of negotiations with the Governments con- 
cerned, it has been agreed that a contract for the operation 
of a regular passenger and mail service across the Tasman 
Sea should be granted to a new company, to be registered 








1. Numbers : 

Maximum number of officers and airmen to be 
borne on the establishment of the Royal Air 
Force, excluding those on the Indian Estab- 
lishment 


1.— Effective Services : f 
| Pay, ete., of the Royal Air Force 15,778,000 
Quartering, non-technical stores, supplies and 
transportation 


£ 
1,108,000 


11,014,000 102,000 


107. 000 





Technical and warlike stores 124,443,000 
Works, buildings and lands 

Medical services 

Technical training and educational services 
Reserve and Auxiliary forces 

Civil aviation 
Mete il 


44,820,000 


and miscellaneous effective 


wrologic 
vices 


er 60,000 
r Ministry 


) 5,415,000 
2,157,000 





Ai 
Total effective services 219,996,000 | 


| 154,022,000 


Non-effective Services : | 


ii. : : 
and other non-effective 


i-pay, pensions 
rvices (b) 630,700 


43,700 





non-effective | 
£ | 220,626,700 | 
i 


Total effe and 


services 


tive 


154,065, 700° 


£ 
73,500,000 
1,000 


(a) Original Net Estimates, 1938 ... s a 
4dd—Supplementary Estimate (HLC. 155 of 1937-38 


£73,501 ,000 


* The Appr »priations-in-aid under Votes 3 and 4 include sums 
aabject to statutory ) 
issued under the Defence Loans Act, 1937 (1 Edw. 8 and 1 Geo. 6, c. 
is (208,56 OOO 
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aggregating £142,000,000 to be provided by issues from the Consolidated Fund 
authority being obtained as proposed in the resolution now before Parliament for an increase in the total amount at present authorised 
The net total of Air Estimates, 1939, t 
The comparable figures in Air Estimates, 1938, including Supplementary Estimate of 11th July 
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in New Zealand and known as Tasman Empire Airways, Ltd. 
This company will be formed by Imperial Airways, Ltd., 
Qantas Empire Airways, Ltd. (of Australia) and Union Air- 
ways, Ltd. (of New Zealand). It 1s proposed that the service 
shall operate between Australia and New Zealand twice weekly 
in each direction to start with, and later thrice weekly in each 
direction if the volume of traffic warrants the increased fre- 
quency. The service will begin as soon as the ground organisa- 
tion is sufficiently advanced. 

Negotiations have been successfully concluded with the 
Chinese Government for the operation on a reciprocal basis 
of air services between Burma and China; and arrangements 
are being made for a preliminary trial flight between Burma 
and Yunnanfu with a view to establishing a regular service 
as soon as possible connecting with the Empire route at cither 
Rangoon or Akyab 

Proposals are now under consideration for the further 
velopment, in conjunction with South Africa Airways, of air 
services over the central land-plane route between East Africa 
and South Africa. The existing services connecting the Gold 
Coast and Nigeria with the main Empire route at Khartoum 
will be maintained, and it is also proposed to provide a regular 
service between Bathurst in the Gambia and Lagos in Nigeria. 
With this object in view, surveys for a land-plane route be- 
tween the Gambia and the Gold Coast have recently been 
undertaken 

Progress has been made during the year in the necessary 
preliminaries to the establishment of a service across both 
the North and South Atlantic. Experimental operation over 
the North Atlantic was confined to a flight. by the upper com- 
ponent of the Mayo composite aircraft. The upper component, 
after take-off from the lower component, flaw non-stop from 
the Shannon to Montreal, and back from New York via the 
Azores and Lisbon As a further experimental flight the 
same aircraft undertook a non-stop flight from Scotland to 
South Africa. In the summer of this year it is hoped to be 
gin an experimental regular service across the North Atlantic 
with flying boats of the ‘‘S.30°’ type refuelled in the air 
The inauguration of the service. will be preceded by tests of 
refuelling in the air and by a number of long-distance trial 
flights. The service will be operated during the summer only, 
in the first instance once weekly in each direction; but it 
intended to increase the frequency to two return flights a week 
as soon as technical and operational considerations permit 
Mails only will be carried on this experimental service. 

In connection with the proposed South Atlantic service, 
British Airways, Ltd., by agreement with the Air Ministry, 
have undertaken surveys of air routes to West Africa and 
South America The company have carried out series of 
trial flights to Portugal and a reconnaissance flight to Bathurst 


de 


is 


1938, 
(Including entary Estimate, 
11 duly, 1938.) (o 
Net Gross i 
Estimate Estimate in ai 


Total | } Total 
Numbers Numbers 


118,000 | 


Net 
Estimate Decrease 


Numbers Numbers 


96,000 22 000 


f r] { 
11,887,000 820,000 11,067,000 
, - 
164,000 7,490,000 
763,000 | 39,492..000 
20,762,000 | 3,800,000 
34,500 | 577,000 
1,185,000 15,000 1,170,000 
2,094,000 2.000 | 2,092,000 | 
3,162,000 236,000 | 2,926,000 | 


é 
14,670,000 


10,912,000 7,654,000 3,422,000 
16,870,000 
4,250,000 
693,000 
1,518,000 
4,789,000 
4,787,000 


22,622,000 
450,000 
116,000 | 
548.000 | 
2.607.000 
1,861,000 


| 
| 
| 


753,000 
610,000 


2 602,000 | 
520,000 


43,500 
20,000 | 


2,706,500 


1,630,000 1 





2,130,000 
65,974,000 33,837,000 860,000 | 72,977,000 | 15,619,000 


| 
i 
587,000 566,000 42,000 524,000 63,000 | 


| 
73,501,000 | 
| la 


| 
66,561,000" 134,403,000 | 
| | 


0,902,000 15,682,000 | 22,622,000 





Net Decrease £6,940,000 


(b) Certain non-effective charges in respect of staff for Meteorological Services 
are provided for under Vote 9. 

These issues are 

to be 

we deducting sums to be received from this source 


1958, were {52,900,000 and {126,401,000 respectively. 
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in the Gambia, and have also sent survey parties to West 
Africa and to South America. Discussions as to the organisa- 
tion required are proceeding with British Airways and Im- 
perial Airways, with a view to the provision of the necessary 
facilities both in West Africa and on the east coast of South 
America being put in hand at an early date It is hoped that 
it may be possible for the first flights to take place before 
the end of 1939. 

The flying boat service between Bermuda and New York 
will be continued by Imperial Airways, Ltd., in conjunction 
with Pan-American Airways, Inc., with a frequency of one 
flight weekly in each direction, to be increased to two flights 
weekly in each direction in accordance with the seasonal ce 
mands of the tourist traffic. 

Proposals for the establishment of a British inter-Island 
service in the West Indies have been examined in conjunc 
tion with the local authorities in the Islands by an officer of 
the Civil Aviation Department. Plans for this service will be 
develoy ed in the light of this officer's report. 

Plans have been made for the establishment during 1939 of 
a number of new services to Europe from this country. It is 
intended, subject to the agreement of the countries concerned, 
to reopen the service to Budapest and to provide a day ser- 
vice, as well as the night service, to Berlin, with an extension 
to Warsaw; and also a new service to Marseilles. The exist- 
ing services to France,. Switzerland, Germany and Scandinavia 
will be maintained. 

Internal Aw Services.—Of the increased subsidy now avail 
able for civil air transport £100,000 is allocated in the present 
Estimate for internal air services. Particulars of certain sub- 
sidy agreements proposed under this allocation were given in 
Cmd. 5894. The Air Transport Licensing Authority set up by 
:, Air Navigation (Licensing of Public Transport) Order, 
1938, under the chairmanship of Mr. Trustam Eve, K.C., has 
already issued provisional licences to the air transport com- 
panies actually operating regular services, and is now dealing 
with applications for long-term licences 


Increased Facilities 
The provision of air traffic control, radio and meteorological 
facilities for internal services at public expense is proceeding 


steadily. There are now some twenty-three Air Ministry radio 
stations, at ten of which air traffic control has also been estab- 
lished. Additional Air Ministry control establishments are 


being set up as rapidly as personnel become available. Negotia 
tions are in progress with a number of aerodrome authorities 
with a view to the provision of facilities at aerodromes bearing 
a sufficient volume of traffic. Beacons for radio-assisted land 
ings are being provided, and orders have been placed for twelve 
additional beacon installations which will be allocated in accord- 
ance with traffic requirements Substantial provision is in- 
cluded in this Estimate for the payment of grants towards the 
capital expenditure necessary for the provision of full night- 
lighting equipment at certain main aerodromes in this country 

Further steps are being taken towards securing adequate 
aerodrome facilities for air traffic in the London area At 
Heston the purchase of land sufficient for the enlargement of 
the aerodrome to meet modern requirements is already nearly 
complete. The present .Estimate provides for the completion 
of land purchase and also for the first. stages of the develop 
ment of the aerodrome to enlarged dimensions Provision is 
also made for the commencement of a major constructional 
scheme which is calculated to take two or three years 

When enlarged, this aerodrome, together with the aerodrome 
at Fairlop which is being established by the Corporation of the 
Citv of London, should render it possible to clese Croydon air 
port for a time, so as to enable certain improvements to be 
effected which cannot: be carried out while the airport is in 
use. To meet existing requirements, the present estimates pro 
vide for the completion at Croydon of additional hangar accom- 


THE NEW 


saat S$ minor but important changes have been made in 
f the Wicko cabin mone plane for this year, and the first 
ot the new models sheuld be out and about on demonstration 
within the next month 

This new machine will have an aerobatic C. of A. for its full 
all-up weight, a matter of 2,000 lb. Previously the aerobatic 
certificate had been for a slightly lower figure In addition 
the standard machine, which is new priced at £995, with very 
full equipment, will have a 30-gall. tank, giving the machine 
a still-air range of 500 miles as a very conservative estimate 

One or two minor structural alterations have been mad 
the wing, for instance, is now in two halves, whereas previously 
the spar was spliced at the centre section [his change has 
been made very largely for transport.and export reasons, and 
it is not intended that the wing shall be removed in the 
ordinary course of storage. 
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modation, and for extensions to the administrative ngs 
(already in hand), as well as for further improvements to the 
landing area and the installation of contact lighting 1 the 
radio approach runway. It is clear that the growin, eds 
of air trafhc in the London region will at a future da‘e necessj 
tate the provision of a fourth aerodrome, and accordi v the 
present estimate provides for steps to be taken to purchase 
certain land at Lullingstone, near Swanley Junction 

A valuable report has-been received from the ¢ tte 
which was appointed during last year, under the chair hit 
of Lord Gorell. The Committee was appointed to e) mine 
the existing regulations governing the flight of aircraft over 
populous and other districts and the adequacy of the means 


of their enforcement; and also to consider whether further 
measures are required to regulate such flying in the interests 
either of the safety or the amenities of the public rhe report 
is now being printed for publication. 

Ihe scheme fcr the Civil Air Guard to which reference has 
been made above was introduced last summer and met with 
an immediate response The scheme is operated by the Light 
Aeroplane Clubs, which receive in return additional subsidies 
from public funds. 

An annual subsidy of £5,000 is paid to the British Gliding 
Association under an agreement which expires in 194 Dis- 
cussions have taken place with the Association as to the assist- 
ance to be given to gliding when the existing agreement comes 
to an end. An agreement has been reached in principle with 
the Association under which gliding training will be given each 
year to a limited number of Air Defence Cadets. 


Airliner Orders 

Research and Development As part of the Government's 
policy of developing Eritish civil aviation, steps have beeag 
taken during 1938 to stimulate the development of civil air 
craft to meet current and future needs During the year 1938 
steps were taken to encourage the early production of a medium 
sized all-metal land-plane with an all-up weight of about 
15,000 lb., and a spec l ot over 200 miles pe r hour This 1s 
now undergoing trial. Orders were placed for two (prototype 
y-engined all-metal landplanes, having an all-up weight of 

} 


about 40,000 Ib and a speed of about 230 miles per hour 


An order has now been given for twelve more of these aircraft 
rhis type is primarily designed for employment in futur 
European services but will, it is anticipated, with normal modi 
fication to meet varying operat nal requirements, be su ] 
for use by operating companies throughout the world. Orders 
have also been placed for three large long-range land-planes 
of an all-up weight of about 70,000 lb.—two designed for flight 
at normal altitudes at a speed of about 240 miles per hour, and 
one specially designed for high altitude fiight at a speed of 
about 270 miles per hour. Aircraft of this type are inte 

for the transport of passengers and mails over the long stages 
involved in services across the North and South Atlantic, and 
for the acceleration of tl Empire services by the introduction 
f long-stage flying. In addition, provision has been taken 
in this Estimate for further work in connection with the design 
and construction of still more advanced types of civil aircraft 
and for research on various problems such as high altitude 
operation with pressure-cabins rhe enlargement of the pr 
gramme is reflected in the fact that the provision for the yeat 
1939 is approximately {£500,000 as compared with / 200,00 
in 1938. Steps have been taken with a view to ensuring clos 


and continuous collaboration between the Department of ¢ ivil 
Aviation, the operating Companies and the aircraft industry 
During last autumn the Director of Civil Research and Pr 
duction paid a visit to the United States of America and Canada 
in order to establish personal contact with those concerned 
with the technical aspects of civil aviation and ascertain the 
trend of future development in the Dominion and the United 


»tates. 


WICKO 


rhe modification has, incidentally, removed two blind spots 
in the left- and right-hand corners of the windscre« vh 
is now clear right back to the centre-section spar extension 

In addition, the elevator surfaces have been increase In 
previous models the aileron control was rather heavier than 
that of the elevators, and this increase in area has been made 


] 4 permit 


not only to even up the control weight, but also to permit 


the pilot to get the tail down properly when landing with a 
full load The rudder now has a horn balance, in wt the 
necessary balance weight is carried 

Considerable attention has been paid to the matter of per- 
onal comfort and the interior is now being ‘‘ Rumbolded 
with back-fitting bucket seats, while the undercarriage c\ ers 


have been reduced in height so that they do not protru nto 
the cabin beyond the height of the beam on which t re 
mounted. 
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FROM 


LONDON. 


AST week 99 hr. 35 min. was logged by the London Aeroplane 


Club Messrs. J. W. Boote, P. Anderson, D. Masson, D. J. 
Nicholls and R. A. Richardson comple‘ed the tests for their ‘A ”’ 
licences, while Mrs. Reynolds, Miss J. Miller and Messrs. P. R. 
Fensom and P. Lavender made their first solo flights 


REDHILL. 
At the Redhill Flying Club 94 hr. 10 min. flying was done during 
the week ended March 4 and Mr. E. Salzman made his first solo. 


MARSHALL’S. 
The total flying recorded by Marshall's Flying School for the week 
ended March 4 amounted to 105 hours. 


YORK AND LEEMING. 
Several cross-country flights were made by Civil Air Guard mem- 


bers, and 30 hours flying was put in during last week 


PLYMOUTH. 
Fifty-six hours were flown in the four days available in the week 
ended February 28. Mr. F. Selby made his first solo flight. 


SOUTH COAST. 

A further batch of Civil Air Guard applicants were enrolled during 
the week and another selection board will be held next week. Thirty- 
three hours were flown for the week ended March 4. 


NEWCASTLE. 

Club and Civil Air Guard flying totalled 53} hours last week, of 
which the C.A.G.s contributed 39 hours. Mr. A. Coulson completed 
R.Ae.C. tests. 


READING. 

During the week ended March 4 a total of 48 hours were flown 
and Messrs. Uphill, Chambers, McConnell and Lacey completed 
their ‘‘ A ’’ licence tests, while four other members went solo. 


LANCASHIRE. 

As the weather was fairly good between February 23 and 
March 1, the Lancashire Aero Club’s hours for the week totalled 
about 40. During the period Mr. A. Barker took his “A ”’ tests. 


BARTON (BEDS). 

Mr. F. A. Armstrong, the youngest member of the Civil Air Guard 
at Barton, has passed his “‘ A”’ licence tests A dance will be held 
in the clubhouse on March 22. Two new series of lectures are start- 
ing on Tuesday and Thursday. 


YAPTON. 

Four Civil Air Guard members have now qualified for their “‘ A’”’ 
licences and several others are well on the way During the first 
four days of March 12 hr. 55 min. was logged as flying time. In the 
club section 6 hr. 10 min. was flown over the same period 


STRATHTAY. 

Although the Strathtay Aero Club has suffered badly from the 
very poor weather, a total of 79 hours was recorded for February 
Mr. D. B. Lindsay carried out his “‘A’’ licence tests and Mr 
Menzies flew his first solo 


WITNEY AND OXFORD. 

During February a total of 117 hours was logged by the Witney 
and Oxford Aero Club. This, considering the bad weather con- 
ditions, was very satisfactory. Messrs. A. W. Baker and T. Worth 
obtaine! their “‘ A’ licences 


PORTSMOUTH. 

During the first four davs of March club fiving totalled 
35 hr. 5 min. and C.A.G. flying was logged at 12 hr. 20 min. for the 
same period. Sixteen members of the Civil Air Guard have qualified 
for their ‘‘ A’ licences and forty-three members are flying solo 


WESTON. 

This club continues to turn out many “A” licencees in spite of 
bad luck with the weather, which only permitted 1} days’ instruc- 
tional flying in the week ended February 28. Messrs. J. S. Meaker, 
N. Rogers, E. Turner and E. Jenkins have passed their “ A ”’ licence 
tests, and Mr W. O. Thompson went solo. Flying time was 35 hours. 





MARCH. 


R.Ae.S.Portsmouth Branch Lecture: ‘‘Plastics,"" 
By G. Dring, M.A., B.Sc., F.1.C. 


R.Ae.S. Belfast Branch : Film on Steel Making, 
with commentary by J. G. Hopcraft, M.C., 
A.M.1L.Ae.E. 


R.U.S.1. Lecture: ** Work of the R.A.F. on the 
N.W. Frontier,"’ by Group Capt.N.H. Bottomley, 
C.1L.E., D.S.O., A.F.C. 


R.Ae.S. Lecture*: ‘“* Relative Merits of Car- 
buretters and Direct Petrol Injection,’’ by 
J. E. Elior,F.R.Ae.S.,and F.M.Owner,F.R.Ae.A. 


R.Ae.S. Lecture: ** The Problem of Ancillary 
Power Services on Aircraft,’’ by R. H. Chaplin, 
B.Sc., A.F.R.Ae.S., and F. Nixon, B.Sc., R.Ae.S. 


Thurs. 9th 


Tues. 14th. 


Wed., 15th. 


Thurs., 16th 


fhurs., 30th 
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the CLUBS and SCHOOLS 


ROMFORD. 

The twelve machines of the Romford Flying Club were working 
almost to full capacity at Chigwell last week, ninety-four hours being 
registered. Mr. Everett qualified for his “A” licence, and Mr, 
Forsyth accomplished his first solo. Both are C.A.G. members 


BORDER. 

A good spell of weather in February lasting about six days enabled 
some progress to be made at Carlisle rhe total flying for last month 
was 82 lir. 55 min., and five “‘A”’ licences and a further four first 
solo flights were mace rhe airport surface is again soft and is 


responsible for bringing flying to a standstill again 


DONCASTER. 

High winds prevented several members from carrying out their 
“A” licence tests last. week, and on two days’ instruction was 
altogether ruled out. Flying for the week ended March 3 amounted 
to 25 hours, and Mr. H. G. Evans went solo on February 26 


EASTBOURNE. 

A total of 45 hours was logged for the two weeks ended March 2 
Flying has again been held up by bad weather. Mr. C. A. Wilson 
presented a silver tankard as the prize for a landing competition, 
held on February 26 and won by Mr. H. E. Chambers 


IPSWICH. 

High winds rendered flying impossible on four days out of the 
seven.in the week before February 28, but the good total of 67 hours 
flying was achieved in the time available. Messrs. S. Rhodes and 
H. Thorogood made their first solo flights, while Messrs. T. Phillips 
and A. W. Mitchell qualified for their “‘A”’ 


NORFOLK AND NORWICH. 

Somewhat high winds limited instructional flying, but licensed 
pilots were very active last week. Mr. Courtney Prentice flew from 
Leicester in a Taylorcraft, which he demonstrated to the club rhe 
gliding section had a very good week In the Civil Air Guard sec 
tion the flying total was slightly below the average, but one member 
managed to complete his “‘ A” licence tests. The lectures arranged 
for class Il members have been well attended 


BROOKLANDS. 

Messrs. R. S. C. Le Mesurier, H. R. Philpot and B. Jackson made 
their first solo flights last week, while Mr. C. D. Brown passed his 
height tests and Mr. D. Holdsworth obtained his “ B”’ licence. Mr 
R. M. Pepper has taken up a position at Maidstone airport and Miss 
Mona Friedlander, who holds a “B” licence and 2nd Class Air 


licences 


Navigators certificate, has joined the staff of Air Taxis A 
luncheon flight to Shoreham is due to take place on Sunday next. 
THANET. 


Sixty-seven hours were flown in the three and a half days which 
were suitable for instruction in the week ended February 28. Seven 
“BB” licence pupils are doing their flying at Ramsgate. These are 
drawn from the 15 “ B” pupils who have already started flying 
under the recently opened Straight Corporation school of commer 
cial aviation he remainder are distributed among the other 
Straight-operated clubs 


HAMPSHIRE. 

During February 229 hours’ flying was put in by the Hampshire 
School of Flying and the following pupils qualified for their “‘ A 
licences: Mrs. D. V. Ranald and Messrs. D. de la Cour, B. J]. Collins, 
D. R. Weir, D. Falconer, R. Sobey, G. P. Wills and J B Moore; 
while the Misses M. Stirling and A. Smith-Rewse, Mrs. D. Simmons 
and Messrs. F. Lister, A. Hallock, R. J. Sranger and A. W. Wood- 
ford made their first solos l'wenty-nine C.A.G.s have qualified to 
date. Mr. M. R. Ahmad has obtained his “ B”’ licence 


EXETER. 

Owing to wind and rain, only 2} days were suitable for instruction 
in the week ended February .28. The flying time was 27} honrs. 
The Shapley Kittiwake—an interesting gull-wing monoplane side- 
by-side cabin two-seater, designed to the specification of a club 
member—is being test-flown by the chief instructor. It is reported 
to be manoeuvrable, easily handled and to have an excellent per- 
formance with its Pobjoy Niagar Mr. J. H. Bolt made his first 


solo 





Forthcoming 


Events 


APRIL. 
Opening of West Hartlepoo!) Airport by the 
Secretary of State for Air. 
R.Ae.S. Lecture*: ‘* Possible Steel Develop- 
ments,"’ by Dr. T. Swinden, F.R.Ae.S. 

MAY. 
Thurs., 4th. R.Ae.S. Lecture*: ‘* Strength of Thin Metal 

Construction,’ by H. L. Cox. 


R.Ae.S. Garden Party, Fairey’s Great West 
Aerodrome. 


Empire Air Day. 


R.Ae.S.: Wilbur Wright Memorial Lecture by 
Dr. G. W. Lewis. 


Sat., 27th. London-1.0.M. Race. 
Mon., 29th. Manx Air Derby and Tynwald Race. 


Sat., 15th. 


Thurs., 20th. 


Sun., 14th. 


Sat., 20th. 
Thurs., 25th. 





All these lectures take place at 6.30 p-m. at the Institution of Mechanical Engineers, Storey’s Gate, London, 8.W.1. j 
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Royal Air Force 
and Official 
Announcements : 
Fleet Air Arm 
News 


ON THE RIGHT LINES: 
A Blackburn Skua I two- 


seater fleet fighter dive 
bomber, with Bristol 
Perseus sleeve- valve 


engine, landing on H.M.S. 
Courageous during training 
exercises in the North Sea. 


Arab Delegation at Northolt 


AVING expressed a wish to see representative 
equipment of the R.A.F., the Arab delegation to the Palestine 
Conference was taken to Northolt last week They were received 
by Air Chief Marshal Sir Hugh (¢ r. Dowding, A.V-M. E. L 
Gossage and Group Capt. A. H. Orlebar 
Assembled for inspection were a Spitfire, a Hurricane, a Hamp- 
den, a Wellington, a Lysander and an Albatross civil transport 
Ihe Spitfire was fitted with a two-position De Havilland airscrew 
and impressed by its take-off in comparison with the fixed-pitch 
version 
Ihe delegation inspected two squadrons of Hurricanes and one of 
Whitleys and subsequently witnessed mass formation flying; aero- 
batics by Sqn. Ldr. J. W. Donaldson on a Fury; a fly-past by four 
Sunderland flying boats, another by four flights of Whitleys; and 
air drill by two squadrons of Hurricanes 


personnel and 


Bravery in Palestine 
rHE KING has been graciously pleased to ap- 
undermentioned reward for gallant and distin 
guished service rendered in Palestine 

Distinguished Service Order.—Sqn. Lar. Noel Christie Singer 

Ihe award of the Military Medal to the undermentioned airman, 
in recognition of bravery displayed by him in Palestine, was pub- 
lished in the London Gazetle of February 14: A/C.1 John Samuel 
Haig Coleby 


IS MAJESTY 
prove of th 


Thirty-seven New Balloon Squadrons 


Defence mentioned that the number of 

balloon squadrons of the Auxiliary Air Force had been raised 
from ten to forty-seven. rhe original ten are located at th« 
Centres at Kidbrooke, Kent; Hook, Surrey; Stanmore, Middlesex; 
and Chigwell, Essex; all intended for the defence of London The 
new squadrons will be raised at the following Centres: 

Sutton Coldfield, Birmingham—Nos. 911, 912, 913 Squadrons; 
Wythall, Birmingham—Nos. 914, 915, 916, 917; Crewton, Derby 
No. 918; Lime Tree Farm, Liverpool—Nos. 919, 920, 921; Houghton 
Green, Warrington—Nos. 922, 923; Bowlee, Manchester—Nos. 924, 
925, 926; Pucklechurch, Bristol—Nos. 927, 928, 929; Titchfield, Fare- 
ham, Hants—Nos. 930, 931, 932, 933; Yealmpton, Plymouth—No. 
924; Caerau, Cardiff—No. 935; Long Benton, Newcastle—Nos. 936, 
Hensworth, Sheffield—Nos. 939, 940, 941; Warne Road, 
Eastern Cross Hill, Glasgow—Nos. 945, 


HE White Paper on 


937, 935; 
Hull—Nos. 942, 943, 944; 
949, 947 


The Recruiting Campaign 

“T’HE recruitment into the Royal Air Force of over 31,000: officers 
and men for whom Sir Kingsley Wood, Secretary of State for 

Air, appealed last June, was completed last Saturday, March 4 
rhis entry was required before March 31. The satisfactory com- 
pletion of the programme four weeks before time is a remarkable 
tribute to the popularity of the Royal Air Force and to the success 
of the voluntary system of recruitment. The numbers entered are 
a record for the Royal Air Force and equal to its entire personnel 
strength when the expansion scheme was launched in 1935. They 
ire more than fifteen times the average numbers entered during a 
normal pre-expansion year 
rhe number recruited April 1, 31,894, and the 


since 1938, is 


requirements for the 12 months in the main categories of pilots, 
airmen and boys, have now been met. 
brine continued withens 


Recruiting is, however, 
a pause against next year's requirements 
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The R.A. 
20,000 officers, airmen and 
such as pilots and observers, the candidates wanted will be 
substantially in excess of those needed this year 


again 


programme for 1939 is large, fully 
boys being required In certain cate- 


personnel 
LZories, 


rhe openings which exist in the Royal Air Force Volunteer 
Reserve and in the flying and balloon squadrons of the A i 
\ir Force offer opportunities for National Service to those 
not desire to make the regular Air Force their career. In the 
teer Reserve there are vacancies for pilots, observers, other 1 
of air crews and for skilled and semi-skilled tradesmen for ground 
duties. The principal need of the Auxiliary Air Force is for men 
for the Balloon Barrage squadrons, particularly for the 37 provinci 
Squadrons for which recruiting has t 


recently begun In 
to these opportunities there is a special call for many thousands 
: Reserve 








of ex-airmen to join Class E. of the. Regular 

Taking the regular and other classes together, the total numbe 
of officers and men required during the coming year wilk exceed 
75,000, and will constitute a new 


Air Force 
The Fleet Air Arm in the Naval Estimates 


A ky = statement of the First Lord of 
hope) which accompanied the Naval 
week contained the following allusions to the 

lircraft Carries Phe Ark Re , on completion, 
Fleet as Flagship of Vice-Admiral, Aircraft Carriers 

rhe Courageous has temporarily taken over training duties 
the Furious, while the latter is refitting 

Ihe Argus has been reconditioned as parent shir 
aircraft, and should prove a valuable addition 
facilities of the Fleet 

The seaplane carrier Albatross has been transferred from the R« 
Australian Navy and was commissioned in the’ Royal Navy in Sep 
tember, 1938 

Aircraft Carriers (New).—1934 Programme Ihe Ark Royal, con 
Laird and Co., Limited, was 1 in 


‘ 
record requirement 





val, on « 





or Q 
he A.A. tramuing 


structed by Cammell completed 
November, 1938 

1936 Programme 
at the works of Vickers-Armstrongs, 
and High Walker, respectively, 
are expected to be launched in 
tively 

1937 Programme The 


Construction of the Jilustrious and Victe $ 
Limited, at Barrow-in-I 
is proceeding satisfactorily, and tl 

April and September next, respe 


Irness 





Formidable and Indomitable, of the Jil 


trious class, under construction by Harland and Wolff, Limite Bel- 


fast, and Vickers-Armstrongs, Limited, Barrow-in-Furness, 1 t 
tively, are progressing satisfactorily, and are due to be | ed 
in the financial year 1939 

1938 Programme \ further aircraft-carrier was ordered from The 


Fairfield Shipbuilding and Engineering Company, Limited, on Octo- 
ber 11, 1938 

he Fleet Air Ani 
ments for the assumption of administrative control by the Adn 
rhe difficulties of transfer are greatly enhanced by the expansion 
of the Fleet Air Arm, which is taking place simultaneously 

As was explained in the First Lord’s Statement last year, e 
initial training of pilots and the training of maintenance perso nel 
for the Fleet Air Arm will remain the responsibility of the Air 
Ministry. It is anticipated, however, that the Admiralty will ass 
responsibility for the specialised training of pilots and other flying 
personnel at an early date. With this object in view, it is hoped 
to arrange for the transfer from the R.A.F. to the Fleet Air Arm, 
early in the present year, of bases wheré the spécialised training 
will be carried out, in addition to the training of disembarked squad 
rons. In so far as the number of bases to be transferred w 


Steady progress is being made in the arr 
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(Continued) 


THE PRODUCTION 
TYPE BOMBAY: An 
exclusive view of the 
first Bristol Bombay 
bomber - transport 
built by Short and 
Harland at Belfast. 
It will be noted that 
the nose has been 
revised and that the 
Pegasus engines now 
drive Rotol airscrews 


be sufficient for the Navy's needs, it is proposed that the deficiency 
should be made up by the construction of new bases or by using 
R.A.F. stations on a shared basis. A Rear-Admiral will be ap- 
pointed to administer the Royal Naval Air Stations. 

A Short-Service scheme for Pilot and Observer Officers has been 
instituted, providing for seven years’ service in the first instance, 
followe by eight years in the Reserve. A large number of ofhcers 
have been entered under this Scheme and are now under training 
A number of officers have also been transferred from the Royal Air 
Force to the Air Branch of the Royal Navy. Officers of the Royal 
Navy are being trained for the special technica] and armament 
duties required in the Fleet Air Arm. 

In addition, a number of ratings are being trained for pilot duties. 

Pilots from R.A.F.—Progress is also being made in the provision 
of the maintenance ratings who will be required for the mainten- 
ance of Fleet Air Arm material. A number of fitters, mggers, 
mechanics, and R.A.F. apprentices have volunteered for transfer 
to the Navy, and arrangements are being made for large numbers 
of personnel, provided by volunteers from the Fleet and entries from 
outside, to be trained in the various grades. Nevertheless, for some 
time to come the Navy will have to depend on the R.A.F. for the 
provision of many of these ratings, particularly in view of the time 
taken to provide the more skilled grades 

It will also be necessary, for some considerable time, to supple- 
ment the pilots of the Fleet Air Arm by pilots lent from the R.A.F. 
Arrangements have been agreed upon between the Departments 
for the administration during the transitional period of all personnel 
thus lent 

Attention has been paid to the provision of increased reserves 
of personnel for the Fleet Air Arm. In particular, a new Air Branch 
of the R.N.V.R. for officers has been instituted. 

Substantial orders for aircraft of the various types, for delivery 
over the next two or three years, have been placed to meet the 
expansion programme. It is expected that the transfer of Fleet Air 
Arm aircraft, stores and equipment, from the Air Ministry to the 
Admiralty will take place early in the new financial year 

The title of the member of the Board of Admiralty responsible 
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for Naval Air matters has been altered to Fifth Sea Lord On tur- 
ther examination it has been found desirable to separate from the 
Department of Air Material the function of repair and maintenance, 
which has been entrusted to a new Repair and Maintenance Depart- 
ment 

Arrangements are progressing with the Air Ministry for the im- 
provement of the liaison between the two Departments in matters 
of research, development and supply, and additional Naval and 
Admiralty civil officers are- being appointed to serve in the Air 
Ministry Departments in pursuance of this object. 

Vote 4, on which the bulk of the expenditure for the Fleet Air 
Arm has so far been borne in the shape of a Grant-in-Aid to Air 
Votes, will no longer appear in the Estimates The cost will be 
absorbed into the normal Navy Votes for the services in question, 
e.g., Personnel, Vote 1 and Victualling, Vote 2, &c. 


No. 36 Squadron Ties 


HE Adjutant of No. 36 (T.B.) Squadron at Seletar, Singapore, 

wishes to make it known that the Squadron tie may now be 
bought from T. M. Lewin & Sons, 39, Panton Street, Haymarket, 
London, at a price of 6s. 6d. The tie consists of an eagle carrying 
a torpedo, in gold, on a maroon background. Purchasers should 
furnish particulars of their service with the Squadron 


R.A.F.C. Annual General Meeting 


HE annual general meeting of members of the Royal Air Force 
Club will take place at 6 p.m. on Wednesday, March 22. 


Flying Accident 


Shes Air Ministry regrets to announce the following accident: — 
F/O, Wilfred Maurice Lupton (pilot), Sgt. Charles Morris Bel- 
shan and A/C.1 George Noll Hopley lost their lives in an accident 


which occurred at Wyton, Huntingdonshire, on February 27, to 


an aircraft of No. 114 (Bomber) Squadron. 


Royal Air Force Gazette 


Air Ministry, February 28 


Royal Air Force 


General Duties Branch 

A.V-M. R. H. Peck, O.B.E., is appointed Director of Operations, 
Air Ministry (March 1); F. M. C. Corelli is granted a short-service 
commission as a Flying Officer (February 13). 

The following (from Reserve) are granted short-service commis- 
sions as Pilot Officers on probation on the dates stated:—F. S. 
Bazalgette (February 11); K. A. Cockerell (February 14); W. S 
Worner (February 15). 

rhe following Pilot Officers on probation are confirmed in their 
appointments (January 25):—D. B. Barnard, R. Beer. 

The following Acting Pilot Officers on probation are confirmed in 
their appointments and graded as Pilot Officers on the dates 
stated: —G. T. Dodgshun (November 25, 1938); P. E. Dodson 
(November 29, 1938); R. B. Chassels, S. Linnard, T. G. Waymouth 
(December 20, 1938); A. Garfoot (January 17). 

The following Squadron Leaders are promoted to the rank of 
Wing Commander (March 1):—J. R. Wolley, N. V. Moreton, T. H. 
French, D.F.C.; J. C. E. A. Johnson (Acting Wing Commander), 

S. Allan, J. W. Jean, D.S.M., A. Hesketh, D.F.C., F. F. Inglis, 

L. Falconer, L. de V. Chisman, D.F.C.; M. W. C. Ridgway, 

C. Wansbrough, C. E. N. Guest, O.B.E., E. B. Addison, C. R 
Smythe, R. R. Greenlaw, M.B.E., J. B. Lynch, R. V. M. Odbert, 
©. S. Burns, W. E. Dipple, C. H. Brill. 

F/O. (A/ Fit. Lt.) W. A. A. de Freitas is promoted to the rank 
of Flight Lieutenant (January 27). 

The following Pilot Officers are promoted to the rank of Flying 
Olficer on the dates stated: —G. W. de V. le Sheur, D. G. Tomlin- 
son (January 8); E. H. Dally, P. P. Troughton-Smith (Acting Fly- 
ing Officer) (January 11); C. B. G. Robinson (January 13); 
Laslett (seniority January 8) (January 14); M. O. Scott (seniority 
December 29, 1938) (January 20); J. M. N. Pike, J. T.. Wilkins, 
R. H. A. Lee (January 31); J. A. H. Cooper (February 3); J. S. 
Sherwood “(February 6)' D. S. Pain, J. M. Hewsén (February 10); 
P. Tomlinson, P. W. V. Massy, K. J. McDonald, I<. W. Bonnar, 
T. W. Rippingale, C. E. Ealand, F. G. O. Box, D. B. Harris, 


J. N. Collins (February 13); R. A. Holloway (February 17); W. G 
Clouston (February 28). 

The following Flying Officers are granted the acting rank of 
Flight Lieutenant on the dates stated:—N. M. Bayliss (August 22, 
1935); F. C. Phipps (December 1, 1938); C. F. Darbishire (January 
16); J. A. Field (January 22); C. F. King (January 30); R. P. R 
Powell, O. Godfrey (February 1); J. H. Greswell, W. G. Moseby 
(February 6). 

The following Pilot Officers are granted the acting rank of Flying 
Officer on the dates stated:—B. J. Rogers (May 20, 1938); P. E 
Warcup (June 6, 1938); D. M. Taylor (January 26); C. Scragg 
(February 6); T. A. Heath (February 18) 

The following Flying Officers are granted the honorary rank ol 
Flight Lieutenant (January 29):—G. P Weston (Lieutenant, The 
Middlesex Regiment); A. R. W. Shipley (Lieutenant, The Duke of 
Cornwall's Light Infantry); I. C. B. Worthington-Wilmer (Lieu 
tenant, Royal Tank Corps); G. F. Watson-Smyth (Lieutenant, The 
Duke of Cornwall's Light Infantry); N. B. Hallmark (Lieutenant, 
The Cheshire Regiment); W. R. Clapham (Lieutenant, The Maun- 
chester Regiment) 

rhe following Flying Officers relinquish the acting rank of Flight 
Lieutenant on the dates stated:—A. J. F. Churchill (November 14, 
1938); J. H. Slater (February 9) 

P/O. B. J. Rogers relinquishes the acting rank of Flying Officer 
(October 31, 1938); Lt. H. H. Bracken, R.N., Flight Lieutenant, 
R.A.F., ceases to be attached to the R.A.F. on return to Naval duty 
(January 7); Lt. R. W. Little, R.N., Flight Lieutenant, R.A.F., 
ceases to be attached to the R.A.F. on return to Naval duty 
(January 7); Lt. H. S. MacN. Davenport, R.N., Flight Lieutenant, 
R.A.F., ceases to be attached to the R.A.F. on return to Naval 
duty (February 15); the short-service commission of Acting Pilot 
Officer on probation F. G. Mercier is terminated on cessation of duty 
(February 25). 


Equipment Branch 
Flying Officer on probation G. Filmer is confirmed in his appoint- 
ment (January 3); Pilot’ Officer on probation J. B. Conolly is con- 
firmed in his appointment, and promoted to the rank of Flying 
Officer (January 10). 
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Medical Branch 
Ihe following Flying Officers are promoted to the rank of Flight 
Lieutenant with effect from January 3 and with seniority of the 
dates stated R. M Hewat, M.R.C.S., L.R.C.P., 2 Powell, 
M.R.C.S., L.R.C.P., F.R.C.S. (E.) (January 3, 1938); J. W. G 
Weddle, M.B., B.S. (August 2, 1938). 


Chaplains Branch 
rhe following are granted short-service commissions with the rela 
tive rank of Squadron Leader on the dates stated Ihe Reverend 
J T. Sutcliffe (February 13); the Reverend M. G. Kelly (February 
16) 


Legal Branch 
The following Flight Lieutenants are granted the acting rank of 
Squadron Leader (unpaid) (February 8):—H. H. M. Shurlock, 
G. C. Somerhough 


Commissioned Armament Officer 
Flying Officer on probation RK. W. Short is confirmed in his 
appointment (January 31) 


Royal Air Force Reserve 
ReseERVE OF AIR FORCE OFFICERS 
General Duties Branch 

Sqn. Ldr. C. E. Norris, O.B.1 is granted an honorary commis- 
sion in Class C as a Flight Lieutenant (Honorary Squadron Leader) 
(October 28, 1938); Sqn. Ldr. A. R. Stanley-Clarke, M.C., is granted 
an honorary commission in Class C as Flying Officer (Honorary 
Squadron Leader). (December 12, 1938). 

rhe following are granted honorary commissions in Class C as 
Flight Lieutenants (October 28, 1938) Fit. Lt. A. W. Clemson, 
O.B.E., D.S.C., Fit. Lt. B. C. Adamson, F/O. A. C. Lamb, C. E 
Reynolds 

H. T. Andrews is granted a commission in Class CC as Flight 
Lieutenant (January 3); Fit. Lt. F. J. Watts is granted a commis 
sion in that rank in Class CC (January 10) 

Ihe following are granted honorary commissions in Class C as 
Flying Officers (Ilonorary Flight Lieutenants) (October 28, 1938) 
Fit. Lt. C. E. C. Penny, Fit. Lt. R. F. Part (R.A.F., Ret.), Fit. Lt. 
*. C. T. Rowe (R.A.F., Ret.), P. J. J. Cullinan 

The following are granted honwrary commissions in Class C as 
Flying Officers (October 28, 1938):—C, H. Boreham, Lt. C. C 
Woods; F/O. E. C. L. Richardson; Lt. D. H. Montgomery; M. A 
Platts; Lt. Cdr. M. E. B. P. Storrie (R.N., Ret.); Sec. Lt. F. D 
Chappell; L. H. Pakenham-Walsh, D.F.C 

Lt. Col. A. Mackrell (L.A., Ret is granted an honorary commis 
sion in Class C as a Flying Officer (November 14, 1938); Fit. Lt 
H. A. Anson (Flight Lieutenant, R.A.I Ret.) is granted the rank 
of Squadron Leader (January 5); F/O. J. M. Evans is granted the 
rank of Flight Lieutenant (December 31, 1938); P/O. R. E. M. Blake 
way is transferred from Class AA to Class C (February 3); F/O 
H. S. Yates relinquishes his commission on account of ill-health 
(March 1); F/O. F. M. C. Corelli relinquishes his commission on 
appointment to a short-service commission in the Royal Air Force 
(February 13) 

The following Pilot Officers relinquish their commissions on 
appointment to short-service commissions in the Royal Air Force 
on the dates stated:—F. S. Bazalgette (February 11); K 
Cockerell (February 14); W. S. Worner (February 15) 

F/O. (Hon. Fit. Lt.) I. E. C. Watson relinquishes his commis 
sion on appointment to a commission in the Royal Air Force Volun 
teer Reserve (July 10, 1938); F/O. G. W. Bennett relinquishes his 
commission on appointment to a commission in the Roval Air Force 
Volunteer Reserve (January 23); P/O. P. L. Shinnie_ relin 
quishes his commission on appointment to a commission in the 
Royal Air Force Volunteer Reserve (January 25) 


Medical Branch 
Fit. Lt. D. C. Macgilchrist, M.B., Ch.B., relinquishes his com 
mission on completion of service (January 18) 


oyal Air Force Volunteer Keserve 
Royal Air F Volunt R 


General Duties Branch 

I. E. C. Watson is granted a commission as Flight Lieutenant with 
effect from July 10, 1938, and with seniority of December 13, 1931; 
P. L. Shinnie is granted a commission as Pilot Officer with effect 
from January 25 and with seniority of January 26, 1937; Lt. Col 
C. R. L. Fitzgerald, D.S.O. (1.A., Ret.), is appointed Honorary Flight 
Lieutenant (December 13, 1938). 

The following are appointed Honorary Flight Lieutenants on the 
dates stated:—Lt. Col. H. A. Joly De Lothiniére, M.C. (R.A.R.O.) 
(December 13, 1938); Capt. (Quartermaster) A. Sutherland, M.C., 
D.C.M. (December 20, 1938); Capt. E. W. Husey (R.M.A., Ret.) 
(December 22, 1938). 

G. W. Bennett is granted a commission as Flying Officer with 
effect from January 23 and with seniority of June 20, 1935. 

The following are granted commissions as Pilot Officers (February 
28):—H. A. Clark, G. S. Levy. 





Administrative and Special Duties Branch 

The following are granted commissions as Pilot Officers on pro 
bation (February 21):—P. D. Abbott, F. Adams, F. Allen, W. B, 
Ballinger, L. W. Barney, B. J. E. Belcher, D.F.C., J. W. Blake 
F. H. Bowyer, J. G. Burchett, M.C., J. F. M. Carruthers, A. B 
Carter, A. Croft, J. A. Cunningham, D.S.O., D.F.C., S. Davenport, 
S. M. B. Edwards, D.F.C., C. H. Gardner, ( S. Goode, ]. W 
Greenshields, R. T. Griffin, S. }]. Griffin, J. K. Hankinson, W. P 
Hawgood, A. H. Heness, J. F. Higgins, S. fF. B. Lea, C. L. A. Le 
Jaron Whyte, ¢ \. Lewis, M.C., G. Lynch, A. Niven, C. H. Par- 
sons, T. H. W. Pearce, L. F. Peaty, W. H. C. Rollo, M.C., G. R 
Scott-Farnie, G. A. L. Sinclair-Hill, C. L. Stubbs, H. J. Tanburn, 
W. E. Taylor, C. M. White 


Medical Branch 
The following are granted commissions in the ranks stated (Feb- 
ruary 28) Fit. Lt. M. Gordon, M.R.C.S., L.R.C.P., F.R.CS., 
D.L.O.; F/O.s C. L. Clinton-Thomas, M.R.C.S., L.R.C.P., C. R. E. 
Freezer, M.R.C.S., L.R.C.P., M.B., B.S, 


Erratum 
The list of Acting Pilot Officers on probation of the R.A.F. Volua- 
teer Reserve commencing with M. J. Aldrick and ending with H. C, 
Windsor notified in Gazette of February 21 as being confirmed in 
their appointments should have been included under the heading of 
Equipment Branch and not General Duties Branch. 


Auxiliary Air Force 


General Duties Branch 


Fit. Lt. V. C. Grenfell relinquishes his commission on cessation 
of duty (February 19) 

No. 500 (Country OF Kent) (GENERAL RECONNAISSANCE) SQUADRON.- 
\. MacD. Paterson is granted a commission as Acting Pilot Officer 
(December 18, 1938). 

No. 504 (Counry oF NotTinGHaM) (FIGHTER) SovaprRon.—P/O 
G. R. A. Wilson is promoted to the rank of Flying Officer (Decem- 
ber 17, 1938) 

No. 600 (Crry or Lonpon) (FIGHTER) SovaprRon.—P/O. J. G. (¢ 
Barnes is promoted to the rank of Flying Officer (February 1 


No. 601 (County oF Lonpon) (FIGHTER) SouapRON.—The follow- 
ing Pilot Officers are promoted to the rank of Flying Officer (Octo- 
ber 6, 1938) C. R. Davis, G. I. Cuthbert, C. P. Green 


No. 607, (County oF DurRHAM) (FIGHTTR) SQUADRON P/O. G. D 
Craig is promoted to the rank of Flying Officer (November 238, 

No. 615 (Country oF SurRReEY) (FIGHTER) SQUADRON J. R. Lloy 
is granted a commission as Acting Pilot Officer (December 3, 1938 

No. 909 (County oF Essex) (BaLLoon) SQUADRON Fit. Lt. ¢ E. 
Benson, D.S.O., is transferred to No. 930 (Hampshire) (Balloon) 
Squadron, promoted to the rank of Squadron Leader and appointed 
to the command of the squadron (February 13) 

No. o18 (County oF Dersy) (BaLtoon) SQUADRON Maj. J. M 
Aiton (T.A.R.O.’s) is granted a commission as Squadron Leader 
and appointed to the command of the squadron (January 25 

No. 927 (County or Gtovucester) (BaLtoon) S@uaprRon.—M 
G. S. James is granted a commission as Squadron Leader 
appointed to the command of the squadron (February 6 

No. 932 (Hampsuire) (BaLttoon) Sovapron.—Maj. A. W. N 
son is granted a commission as Squadron Leader and appointed to 
the command of the squadron (February 13) 

No. 633 (Hampsurre) (BaLttoon) Sovapron.—Maj. A. E. Knight, 
r.D., is granted a commission as Squadron Leader and appointed 


to the command of the squadron (February 13) 





‘ 








No. 935 (County oF GLAMORGAN) (BaLtoon) Sovapron.—E. J 
S. L. Brooke, M.C., is granted a commission as Squadron Leader 
and appointed to the command of the squadron (January 31); A. | 


Renwick, M.C., is granted a commission as Flight Lieutenant 
(January 31) 

No. 936 (County oF NORTHUMBERLAND) (BaLtoon) Souapron.—Lt 
Col. K. F. Angus, O.B.E., M.C., T.D., is granted a commission as 
Squadron Leader and appointed to the command of the squadron 
(February 20) 

No. 944 (East Riprnc) (Battoox) Sovapron.—F. W. Harrison 
is granted a commission as Squadron Leader and appointed to the 
command of the squadron (January 25). 


Accountant Branch 
No. 604 (County oF MrppirsFx) (FiGHterR) Sovapron.—P/O. C. R 
Griffiths is transferred to the Reserve, Class C (November 11, 1935 
Medical Branch 
No. 604 (County oF Muippirsex) (Fr 
W. D. Coltart, M.B., B.S., F.R.C.S., L.R 
rank of Flight Lieutenant (August 1, 1938 


ITFR) Sovapron.—F/O 


} 
C.P., is promoted to the 
) 


Auxiliary Air Force Reserve of Officers 


General Duties Branch 
F/O. A. C. M. Jackaman relinquishes his commission (January 16). 
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THE 0.C.5 FLIES: The prototype Douglas D.C.5 taking off on an early test flight from Los Angeles municipal airport. 
The first series of these medium-sized transport machines have been ordered by K.L.M. 


THE WEEK AT CROYDON 


“A. Viator,” in His Transport Commentary, Doubts the Secrecy of a Secret and 
Discusses Quaint Navigational Methods Before Turning to Other Matters 


ARLY last week a newspaper came out with a story 
E about a foreign commercial machine flying low over 
secret gun emplacements somewhere in Kent. 

Later on it was established that the machine, with 
fifteen passengers (all spies?) was flying at a reasonable and 
usual height, and that it was on its normal course. As the 
air line in question has been operating for years, it seemed 
quaint that the authorities should place ‘‘secret”’ guns 
and so forth in that position, with no attempt at camou- 
flage. 

Turning to the back page of the newspaper in question 
I found several remarkable close-up photos, clear-cut and 
detailed, of the secret gun emplacement, the hush-hush 
gun, and the by-no-means-to-be-mentioned range-finder. 
There was quite a jolly little technical description under 
the photographs. They say that, as a special precaution, 
all the signposts in the vicinity of the secret gun emplace- 
ment have been reversed. 

Talking about finding one’s way, there was a wonderful 
bit in an American aviation journal describing how cattle 
always stood with their back to the wind, so giving con- 
fused pilots their wind direction. Wind force, I suppose, 
must be estimated by whether the cows are leaning back 
with all four feet dug into the ground. A further indica- 
tion may possibly be obtained by narrowly observing 
whether the local rooks are proceeding backwards when 
flying beak to wind. 

Pilots who are lost, continues the article, fly low over 
cattle, and if they remain calm (the cows, of course) it is 
known that they are accustomed to aircraft, so the pilot 
knows he is on his course. If the cattle stampede, being 
unaccustomed to the soothing hum,-he is off his traffic 
line. What happens when a pilot is on his course, yet, 
nevertheless, the local herds stampede on account of the 
attentions of a swarm of gadflies whose function in Nature 
is to demonstrate to their bovine fellow creatures what 
it feels like to be a darts board? Imagine Heracles, fifty 
miles off course, hovering anxiously over a cow to seck 
symptoms of panic. Nothing happens—because the cow 
is stone deaf and fast asleep. Somehow this sort of navi- 
gation does not seem suited to European conditions. 


The Focke-Wulf Condor is in the news at Croydon at 
the moment. Besides those of D.L.H., there is now 
another regular visitor of this type, belonging to D.D.L., 
Danish Air Lines. This company shares a_ service, 
which started on March 1, with D.L.H., running between 
London and Copenhagen, via Hamburg. 

When I was in Helsingfors (or Helsinki, to be correct) 
I heard that Aero O/Y, or Finnish Air Lines, had ordered 
one or more Condors, and the chief engineer was lament- 
ing the fact that these machines would not go into the 
present hangars—a serious matter in so cold a climate. 
The terminal building there is interesting and the main 
hall is impressive, being circular, with traffic offices, and 
so forth, all round its ground floor. There are several 
storeys, with offices opening on to galleries which overlook 
the hall itself. It has great height for its size, and the 
passengers are impressed by the dignity and spaciousness 
of the building. (The building was described in Flight 
last year at the time of the official opening.) 

Helsingfors-Stockholm is a line which is extremely 
popular and seems to be fully booked all the time. 
Incidentally, it is one of the most beautiful routes in 
Europe, over chains of lakes studded with islands, and 
magnificent forests. Under snow it is perfect scenery. 

I hear that Mr. Boitel-Gill, the chief pilot of North- 
Eastern Airways, is shortly leaving that firm to take up 
an appointment as, I believe, air expert to the Hyderabad 
State Railways. His many friends at Croydon, whilst con- 
gratulating him on his new post, will miss him. 

I saw quite an encouraging sight one day last week—an 
Ensign in the air. It came to earth I know not where— 
but they say at Hamble. I wonder if this foreshadows a 
change of engines? 

Frobisher is said to be due back from sick-leave within 
six weeks or so and, of course, two new machines of the 
same class, Fingal and Fiona, will be delivered at or about 
the same time as Frobisher returns—if not before. 

When new British types, or, indeed, new types of any 
nationality, suddenly make a flight to Zurich it does not 
necessarily mean that the owners propose immediately to 

(Concluded at the foot of next page.) 
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The North Sea Service 


L.M.’s North of England line between Amsterdam, Don- 
caster, Manchester and Liverpool will be reopened on 
Monday, April 17. For this season there will be a revised 
time-table, which will provide direct connections with still 
more Continental destinations. Machines will leave Liverpool 
at 8 a.m. and Amsterdam at 4 p.m. The landing at Doncaster 


will be optional 
Stiffening the "B” 


RRANGEMENTS have now been made for the “B”’ 
licence night-flying tests to be carried out over a number 


of alternative routes. These are Croydon-Lympne, Croydon- 
Southampton, Heston-Southampton, Heston-Lympne, and 
Lympne-Southampton The candidates, however, will not 


have the opportunity of choosing their route, which will be 
determined by the Croydon traffic control, and the pilot will 
not be told of the decision until the evening of the night on 
which the test flight is to be made 

Previously, the night-flying test has been a somewhat 
simple affair between Croydon and Lympne, and the candi- 
date has been able to make a flight in one direction before 
night-fall and so obtain first-hand and accurate information 
about wind conditions. 


The Empire Base 
HERE have been well-founded rumours during the past 
week that the projected site at Pagham Harbour may, 
after all, be that selected for the future and long-considered 
Empire air base. A survey of all the possible sites appears to 
have led to the definite decision that this particular scheme 
is the only feasible one. 

Pagham Harbour is three miles from Chichester and the 
surrounding country is almost entirely free from obstructions. 
Six centuries ago this harbour, with an area of 2,700 acres, 
was of considerable importance, but in the year 1875 it was 
drained and a wall built to keep back the Channel tides. In 1910 
the sea broke through. Since then the area has been derelict 

A start was made a year or so ago to reclaim the area 
again by the construction of defence works, and with their 
completion the harbour may again be filled to the depth of 
ten feet. The length of the waterway would allow a take-off 
for seaplanes a mile in length. There is a good deal of waste 
land surrounding the harbour which would be useful for the 
erection of buildings connected with the base, while the whole 
of the Selsey Peninsula is flat, and other areas near at hand 
could, if required, be used for airport development. 


Orkney Saga 
N the Orkney and Shetland area the pilots get used to carry- 
ing out difficult work in bad weather with little or no radio 
assistance, but few flights in that part of the world have been 
more remarkable than the one which was made on the night 
of February 28. 

Carrying a doctor who had been called to a case on the 
island of Sanday, Capt. J. A. Hankins left Kirkwall in the 
dark, flew over to Sanday, which, of course, is without radio 
or lighting facilities, and returned again the same night. Need- 
less to say, the fligit was a matter of tremendous urgency or 
the inevitable, if slight, risks would not have been taken. 

Actually the aerodrome at Kirkwall was, at the time, so 
water-logged that no cars could be got on to it to provide 
lighting. The pilot took off in the dark, and landed there on 
his return with the aid of the lights from one car which was 
standing at the gate on the edge of the field. At Sanday 
conditions were even worse, as the wind changed soon after 
the cars had been parked in position, and it took eight men 
to push each one off the rain-sodden ground. It was, conse- 
quently, impossible to move the cars soon enough to give the 
pilot the necessary warning, and Capt. Hankins brought off a 
landing across wind in a field which is only 350yd. long. 

Apart from all this, the weather was very bad indeed, with 
low cloud and heavy rain. Between Kirkwall and Sanday 
Capt. Hankins set his course with the aid of bearings which 
he took on the lighthouses at Copinsay and Auskerry. The 
machine concerned was a D.H. Dragon. 

THE WEEK 
(Concluded from p. 257.) 
use them on an air service to Switzerland. The Swiss Air 
Authorities, very sensibly, I think, insist on approving 
(or disapproving) of any new type of aircraft likely at 
any time to fly to their country. 

Part of the duty for busy Met. boys at Croydon is to 
dash up to the roof at intervals and let loose gaily coloured 
balloons for purposes of cloud-height estimation. Visitors 
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Mediterranean Mystery 


URING the week-end before last it was reported that a 
civil machine had been lost while flying between Burgos 
and Genoa. The wreckage of this machine has now been 
found in the Alps to the north of Nice It was a Junkers 
jJu.52 belonging, nominally at least, to the Spanish airline I- 
pany known as Iberia, with its headquarters at Salamanca 
All the occupants were killed, and since these, including 
the crew, appear to have been German nationalist volunteers 
it is to be supposed that the Iberian Ju.52 was being ferried 
back to Germany. Evidently the pilot was flying blind a 
snowstorm, was off course, and hit the high ground while 
descending 


Africaa Changes? 

BS Nape probability that additional services will shortly be put 

on the Empire route to Durban was mentioned by Mr 
. Daish, of the G.P.O. Overseas Postal Service, at a Royal 
African Seciety’s dinner held last week He said that it had 
become clear at a fairly early stage that the provision of a 
third weekly service between this country and South Africa 
would be of considerable benefit One way of dealing with 
the problem was to extend the intermediate flying-boat service 
which at present turns round at Kisumu, to Durban. Another 
scheme, which was now being examined, was that of taking 
the landplane service between Kisumu and Lusaka through 
to South Africa to join South African Airways’ system. 


New Decisions 
MONG the latest interim decisions given by the Air 
rransport Licensing Authority have been those for Isle 

of Man Air Services, Portsmouth, Southsea and Isle of Wight 
Aviation, Channel Air Ferries, and Western Isles Airways 
On the whole, the status quo remains; no very serious objec- 
tions were raised to any of the applications, and only one or 
two demands remain unsatisfied 

A number of interesting facts, however, arose during the 
course of the enquiries For instance, the seasonal character 
of the Isle of Man Air Services’ traffic was shown by figures 
for the month of February last year, in comparison with those 
for August; these were 523 against 5,333 Similar traffic 
figures were given by P.S and 1.0.W.A., but in this case 
the changes from day to day were almost equally evident 
On August 4, 1938, 432 passengers landed and 342 embarked 
at Ryde, whereas on August 73 passengers landed and 82 
embarked Of the total number of passengers carried by this 
company, the Portsmouth-Ryde service, which has been by 
far the most attractive of those operated by the company 
took 133,414 out of a total of 166,184 An agreement has 
been reached between Channel Air Ferries and Portsmouth 
Southsea, under which the traffic between Bournemouth and 
Ryde is to be pooled and the receipts divided ; consequently 
there were no difficulties between these two companies on the 
one route over which they were in competition 

The only objections of importance in the three enquiries 
were made by the Manchester Corporation and North Eastern 
Airways to the applications of 1.0.M.A.S Ihe former said 
that the services had been inadequate and demanded increased 
frequency, while the latter, in the case of the Isle of Man 
Glasgow service, said that it was contrary to the public 
interest that licences should be granted only for summer ser- 
vices except in cases where the service was required for purely 
holiday purposes N.E.A. also asked that the time-table 
should be arranged to provide connections at Glasgow The 
Leeds-Ronaldsway service would not, in any case be 
operated this year, since last year’s figures were extremel 
disappointing 

Western Isles Airways, as expected, obtained long-period 
licences for their service from Glasgow to Campbeltown an! 
Islay, which has been operated since December 1, 1934, and 
for services between Glasgow, Tiree and the Outer Hebrides 
which were started in 1935. The company also applied f 
and received, a licence for an experimental service betwee 
Glasgow and Stornoway; this will be granted when the Air 
Ministry licence for the landing ground at Stornoway has been 
obtained. 


AT CROYDON 


occasionally take exception to what they call these child 
ish games, or, alternatively, deplore so lamentable a hang 
over from the carnival dance of the night before. ‘‘ The 
least that young man could have done,’’ remarked a deat 
old lady recently, ‘‘ was to have left his balloon at home 
tied to the bed rail. And look at his nose, how red it is.” 
Poor bloke, he was a life-long abstainer with a poor circu 


lation, and the morning was frosty. A. VIATOR. 
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Ultra-high-frequency at Southampton 
HE installation of Lorenz blind-approach equipment at 
Southampton airport is very nearly complete, and the 
Service buildings, which were previously in the line of the 
blind approach, have now been moved. When the transmitters 
are in operation Southampton will be the first civil airport 
outside London to be thus equipped. Meanwhile, the South- 
ampton Council have approved the revision of plans for the 

new terminal building, which will cost about £55,000. 


Control at Guernsey 
AST week, at the Hampshire Aeroplane Club’s dinner, it 
was mentioned that Fit. Lt. F. A. Swoffer, M.B.E., has 
been appointed manager of the new Guernsey Airport, which 
should be ready quite shortly. 

Fit. Lt. Swoffer, who has flown something like 10,000 hours, 
learned with the R.F.C. in 1916 and, later, after three years in 
Kenya, he came back to England and rejoined the Air Force 
with a Short-Service commission. In 1928 he joined the 
Hampshire Aeroplane Club as chief instructor at Hamble, and, 
two years later, went out to Kenya again as chief pilot for 
Wilson Airways. Since then he has been in China for seven 
years, and was an instructor with Air Service Training at 
Ansty before joining the Air Ministry and becoming air traffic 
control officer for the flying-boat base at Southampton. 


Every Half Hour 


OW that the necessary licences have been granted, Western 
Airways have settled the provisional details of their 
summer services. For a start there will, on and after May 1, 
be a half-hourly service throughout the day between Weston- 
super-Mare and Cardiff, the first machine leaving Weston at 
8.20 a.m. and the last leaving Cardiff at 10.30 p.m. This 
ferry will, therefore, be the most frequently operated air 
service in the world. 
In addition, there will be ten daily services between Bristol, 
Cardiff and Swansea, and six daily services between Swansea, 


Hastings Aerodrome 

T a meeting this week the Hastings Council will be asked 
to agree to the leasing of the aerodrome site at Pebsham 
to the Romford Flying Club, which operates from Chigwell. 
It has been intimated by the Air Ministry that they are 
prepared to grant a public service licence immediately for the 
existing aerodrome after the Corporation has undertaken to 
complete, as soon as possible, all runways to minimum dimen- 
sions of 600 yds. long by 200 yds. wide. The expenditure 
on the preparation of the site so far has been stated by the 
Borough Engineer to be £85,477, and that the estimated cost 

of completing the work will bring the figure up to £42,000. 


No More Seaplanes 

PPARENTLY the Straits Settlements Government, revers- 

ing this country’s policy, has substantially decreased the 
annual subsidy which is offered to the Royal Singapore Flying 
Club. The result is, unfortunately enough, that the committee 
has decided to discontinue seaplane instruction because it is 
now impossible for them to buy new equipment. In the circum- 
stances the club is buying four Moth Minors, which will be 
operated from the Singapore airport. 

All of which is very sad, remembering that the Royal Singa- 
pore Flying Club was started in 1928 and has been using sea- 
planes since that time. It has been the only seaplane flying- 
club in the world 


The Two-seater Chilton 


HILE Chilton Aircraft hope that their little single-seater 

may yet be of real value for solo C.A.G. work, they are, 
for the moment, preparing to make the best of present circum- 
stances by building a cabin side-by-side two-seater. There 
will, in fact, be little difficulty about obtaining a C. of A. 
for the single-seater, but the formalities and the cost of this 
would be such that a sure market of a reasonable number ot 
machines will be necessary before the trouble is taken. Quite 
a number of clubs are interested in the idea, and Messrs. 
Dalrymple and Ward, the sponsors of the firm, have various 
plans for making the machines, to use their own words, 
“ adequately C A.G.-prcof.’ 

The two-seater follows what at present can be considered 
as fairly conventional lines, and in general appearance it will 
be a modified and enlarged version of the single-seater. it 
has been designed to be fitted with any engine from 55 to 
too h.p.—suca as the Cirrus Midget, the Walter Mikron (which 
is being built under licence in this country), the Cirrus Minor, 
the Gipsy Minor and the Pobjoy Niagara III. The first 
machine, which should be ready and flying in about three 
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Barnstaple, Newquay and Penzance—where a landing ground 
at Hayle will be used. The latter is at present being pre- 
pared by the Straight Corporation. 


lraq Airlines 
ARLY this summer Iraq Airlines will be starting operations 
with a series of internal services. There will be twice- 
weekly aircraft from Baghdad to Bazra, Kirkuk and Mosul. 
It is expected that these services will eventually be extended 
to link the capital with Persia, Syria, Egypt and lurkey. 


D/F at Madras 


ATER this year the Tata pilots are to have the advantages 
of D/F facilities at Madras. A station is to be put up 
there during the year and it is expected that the Government 
of Ceylon will provide similar facilities at Colombo 
Apart from the D.H.86 which the company purchased to- 
wards the end of last year from Qantas Empire Airways, Tata’s 
will shortly be taking delivery of a Percival Q6. The 86 is 
at present being used cn the Bombay-Karachi service, and a 
second machine of this type has been ordered. The Q6’s suc- 
cessors will probably be put on the Bombay-Colombo route. 


The New LeO Boat 


‘i preliminary running-in of the first of Air France’s new 
Mediterranean 26-passenger flying-boats—the Lioré et 
Olivier 24-6—is now going on. A hundred hours must be com- 
pleted before it is put into regular service, and last week a 
return trip between Marseilles and Bizerte was made. During 
this flight the machine averaged 175 m.p.h. at an economical 
throttle setting. 

In Air Ministry tests last December the machine's top speed 
was 214 m.p.h. It has four Hispano 12X engines of 690 h.p., 
and it will replace the LeO 24-2’s now in operation on the 
Mediterranean services. Air France have five of these flying 
boats on order, and delivery of all of them is expected within 
about two months. 


months’ time, will probably be fitted with a Cirrus Minor. 

The all-up weight of the new Chilton will be 1,220 lb. with 
the smaller type of engine, and about 1,400 lb. with the larger 
type, while it is hoped that it will be possible to sell it for 
rather less than {500 when it is built around the Cirrus Midget. 
Provision is being made for the fitting of a tricycle under- 
carriage at a later stage in the development, but the designers 
hope that it will, in fact, prove so easy to land that this 
device will be virtually unnecessary. 


















































G.A. drawings ot the new Chilton. 
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ROYAL VISIT: Their Majesties the 
King and Queen began their visit to 
Birmingham last week by inspecting 
the Austin shadow factory at Long- 
bridge. Accompanied by Mr. Neville 
Chamberlain and Lord Austin, they 
saw Fairey Battles in production. 


HERE @ 


, 
» 


and 


HERE €3 


French Constructors in England 


AST Monday, at the invitation of the 

S.B.A.C., a party of prominent 
French aircraft constructors began a 
tour of British aircraft factories, with 
Sir Charles Bruce-Gardner (S.B.A.C. 
chairman) and Mr. H. R. Gillman 
(secretary) acting as guides. 

The French visitors who accepted invitations to join the 
party are: M. Gourdou, representing M. H. de L’Escaille 
(President of the Union of Aircraft Industries); M. Aréne, 
managing director, 5.N.C.A. du Sud-Est; M. Louis Breguet 
(Louis Breguet Company) ; M. Dewoitine, managing director, 
S.N.C.A. du Sud; M. Maurice Guilbot (Union of Aircraft In- 
dustries); M Outhenin-Chalandre, managing director, 
S.N.C.A. du Centre; M. Henri Potez, managing director, 
S.N.C.A. du Nord; M. Demenais, French Thomson-Houston 
Company (engines); and M. Lucien Chauviére, of the 
Chauviére Company (airscrews) 


Three Useful Tools 


LLUSTRATED on this page is one of a range of three 

useful tools produced by the Knu-Vise Products Co., ot 
21, Grovedale Road, Liverpool, 18. 

It is a hand squeeze riveter, known as the Model 4oo, for 
use in positions where it is impossible to place a dolly behind 
the rivet, or at the end of an assembly line away from pneu- 
matic tools. It will, it is stated, cold-head 3in. aluminium 
rivets, or pierce Zin. holes in 0.062in. sheet steel. The yoke 
is detachable, while the distance between the anvil and the 
punch may be varied by adjusting the lock-nutted toggle unit 
in relation to the yoke. 

Secondly, there is the Model 470 rapid-action toggle pliers, 
which serve primarily as a ‘‘C’’ clamp for holding two pieces 
of metal in close contact, e.g., when holding templates to 
sheet for marking-out, drilling or nibbling They will also 
develop sufficient pressure for heading light rivets, belling 
tubes, etc. A self-locking device is incorporated 

Thirdly, the Model 500 plier-parallels may be described as 
a precision version of the same tool, designed for use in the 
tool-room, on the drill press, inspection table or surface 
grinder. The base plate on the opposite side of the yoke to 
the adjustable-screw clamp is hardened and ground to 
0.0005in. The device is also widely used, with a softened 
base-plate, as a self-contained clamping unit in jigs. 

A fourth speciality of the company is a ball joint made from 
one piece of steel and utilising four ball-bearings instead of 
the conventional rivets. 


on 


The design of this hand 
squeeze riveter (described 
above) suggests that it 
would have a number of 
applications in addition to 
riveting. 


Institute of Export : Chairmanship 
A‘ a meeting of the Council of the Institute of Export on 
February 28, Mr. R. J. Turner, M.I.Ex. (export manager 
of C. C. Wakefield and Co., Ltd.), was unanimously re-elected® 
chairman for the fourth year in succession 


Gliding for Air Defence Cadets 


AST week, in ‘‘ Royal Aero Club Notes”’ in Flight, it was 
announced that plans were under consideration for the 
training of Air Defence Cadets at gliding camps. The 
announcement was also made in Parliament, by the Under 
Secretary for Air in reply to a question by Sir Lindsay Everard 
Some further details are now given by the Air League ina 
circular to each of the forty-two founder squadrons of the Ait 
Yefence Cadet Corps. 

It is proposed that summer camps for the instruction of 
selected cadets should be organised at suitably equipped glid- 
ing centres, probably four in number, during the period May 
to October Facilities will be offered to about 500 cadets this 
vear, and a greatly increased nufmber in future years. Ex- 
penses for the camp period will be paid, including instruction, 
but individual squadrons will be responsible for travelling ex- 
penses. 

It is proposed that approximately ten vacancies be allotted 
to each squadron and that each period in camp last fourteen 
days. The plan provides for two squadron parties, or 20 
cadets, to go to camp together at each centre, each squadron 
to send a cadet officer for half the period so that throughout 
there would be an officer in charge of the camp. 


G.A.L. Inspectors Foregather 


A POSSIBLY unquotable but qui’: amazing number of people 
representative of the inspection department of General 
Aircraft, Ltd., gathered at the Feltham Hotel recently for the 
first annual dinner and cabaret of that division. 

Mr. E. C. Gordon-England (managing director of the Com- 
pany), in proposing the toast of the inspection department, 
said that such a department was commonly held to be @ 
necessary evil and an inevitable obstruction to maximum pro 
duction. Yet, properly understood, it could be a tremendous 
aid to production, and inspectors understanding their work 
could play a very substantial part in aiding the workpeople to 
increase their earnings 

Mr. William A. Baker (chief inspector), replying, threw some 
light on the much maligned duties of his division, and made 
1 neat point—‘‘ As a department, we are not allowed to make 
mistakes. We have to take our job seriously because upom 
us depend human lives and the firm’s reputation. It has beem 
said that a man who never makes a mistake never makes any- 
thing Well, as we don’t make anything we must not make 
mistakes.’’ 

Mr. W. D. Johnsto n, of the inspection department, proposed 
‘‘The Guests,’ and Mr. S. J. Noel-Brown (se¢retary of the 
Company) made a characteristically entertaining reply. Among 
his definitions of topical words and phrases was ‘‘ Modification 

—a term fre quently used by ease managers to excuse 
lack of production.’ 
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